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A Successful THE annual report of the Edison Com- 
Year, pany, which we publish on another 
page, is a striking illustration, both of the enormous 
growth of electrical work in this country and of the re 
sults of careful and economical administration. The offi- 
cial statement shows twelve months of remarkable 
prosperity, an immense amount of business trans- 
acted and profits of a size to carry joy to the 
hearts of the stockholders. Nearly a million of dollars 
has been spent in additions to the permanent plant 
of the company, besides a large additional amount used in 
acquiring stock of allied companies and in other ways ex- 
tending business facilities. Altogether, the Edison Com- 
pany has ample reason to be satisfied with the outcome of 
the past year, and is to be congratulated on the efficient 
management that has made such success possible. 





Compound Dy- THE brief note by Mr. Brew, printed 
namos, elsewhere in our columns, will be read 

with interest by those of our readers who have had experience 
in running compound wound machines. Effective as com- 
pounding is in keeping substantially constant potential 
under extreme variations of load it does not seem compe- 
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tent to prevent the fluctuation of light observed in incan- 
descent lamps operated on power lines. As will be readily 
seen from Mr. Brew’s diagrams, a large machine requires 
something like half a minute to ‘build up” to its 
full electromotive force. Naturally if the dynamo be 
compound wound a similar time factor applies to the series 
windings so that after a sudden and great variation in 
current, such as is met with in tramway work, the com- 
pensating action of the series coils requires some seconds 
for its completion, and a very perceptible diminution of 
the light still marks this period of reaction. It would be 
instructive to investigate this time factor in machines 
with laminated field magnets, to separate if pos- 
sible the effects due respectively to Foucault currents, 
self-induction, and a real physical sluggishness of 
the iron taking up magnetism, a phenomenon allied closely 
with hysteresis. Much, in fact, concerning dynamo build- 
ing could be learned from the study of a single machine 
in which every precaution should be taken to secure the 
best possible magnetic properties and the smallest prac- 
ticable sources of loss of energy. 


Earth WE publish this week a most interest- 
Currents. ing popular paper read at the recent 
meeting of the Buffalo Electrical Society by Mr. William 
Finn. The phenomena of earth currents have been from 
time to time the subject of more or less careful investiga- 
ticn, but the enormously complicated conditions have 
stood in the way of any very complete and general theory 
of the subject. The experimental data given by Mr. Finn 
are very instructive, and his discussion of the matter forms 
an excellent résumé of the phenomena. In some way or 
other, just how no one knows, the strange magnetic and 
electrical disturbances in and about the earth are linked with 
the sun, that gigantic source of electrical radiation, so that 
we may safely look to it as the cause of much that is other- 
wise quite inexplicable. It is only, however, by the most per- 
siste..t and thorough investigation that the real significance 
of the observed facts may be found out. We cannot, at 
present, be sure whether or not there may be any practical 
application of the knowledge thus acquired, but for its own 
sake it is surely worth the most careful research, and at 
the present day it is unsafe tosay that any investigation of 
electrical and magnetic phenomena possesses only theoreti- 
cal interest and value. 


Interchange of Elec- A MOST important circular has recently 
trical Statistics. been sent out by the Electrical and 
Allied Section of the London Chamber of Commerce, deal- 
ing with the importance of. a fuller interchange of ideas 
among the electrical engineers of all countries and a freer 
publication of the data obtained in the course of commer- 
cial work than is now possible. It has been proposed by 
the electrical section that steps should be taken to see 
whether it shall prove feasible to form an international 
organization for the interchange of the results of experi- 
ence. The idea is to profit by the results that have been 
reached in various countries and under various conditions. 
The intention is to organize with as large a number of mem- 
bers as possible, charging a small subscription to meet the 
cost of printing and sending out to the various members 
blanks to be filled out so far as can be done without in- 
jury to commercial interests. These blanks cover the 
various questions involved in the production of electric 
energy for lighting and power, cost of materials, labor, 
superintendence, wear and tear, renewals, and other 
chary,es. The information thus acquired would be collated, 
and a quarterly report made to the members containing 
these really invaluable data. Of the enormous ultimate 
usefulness of such an organization there can be no doubt. 
There has been far too much secrecy from purely commer- 
cial motives in the operation and administration of various 
electrical industries. In the long run that course is best 
for all parties concerned that tends toimprove the conditions 
under which electrical energy is supplied to the consumers. 


The Westinghouse FoR the past week or two there has 
Company. been a steady stream of rumors of a 
more or less sensational character, all concerning or af- 
fecting the solvency of the Westinghouse Electric and 
Manufacturing Company. An authoritative statement 
from the Westinghouse Company has been given to THE 
ELECTRICAL WORLD, and will be found in another column. 
A certain portion of the comraunity seem to have gloated 
over the embarrassment and possible downfall of an enor- 
mous electrical organization that by its activity and en- 
terprise has placed itself in the very front rank of 
electrical progress, and has done an enormous amount 
toward extending the use of the electric light. 
It is not a pleasant thing to chronicle the financial difficul- 
ties of such an organization, but it has now become neces- 
sary so to do. Through some years of costly litigation, 
of growth of an enormous business beyond the safe limits 
of cash capitalization, and by the acquirement of import- 
ant but costly rights and franchises, the Westinghouse 
Company, to cut a long story short, finds itself hard up 
for ready cash to meet its obligations. Mr. Westinghouse 
showed his disposition to throw his private fortune into the 
breach by securing a lan of over half a million dollars,giving 
as security mortgages on his own private property. As the 
case now stands, this loan was withdrawn by the syndicate 
of bankers who offered to make it, for the assigned reason 
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that the terms of the agreement under which the loan was 
to be made would throw too severe a responsibility wpon 
them in connection with a business with whose details 
and extent they were necessarily unfamiliar, In the 
absence of this assistance, it has been decided to issue pre- 
ferred stock to raise funds to meet the necessities of the 
business. Weare informed by the counsel for the West- 
inghouse Company that rone of this stock will be issued be- 
low par except in the case of those who are already holders of 
the common stock, and who have the privilege of utilizing 
it in part payment forthe preferred stock. The various 
creditors of the Westinghouse Company have shown no 
little confidence in its ultimate extraction from its present 
difficulties and have been ready and willing to assist it as 
much as is within their power. The negotiations for the is- 
suing of the preferred stock are, it is stated on the direct 
authority of the Westinghouse Company, now progressing 
to a successful conclusion, and there is good reason to be- 
lieve that the confidence of the public in the business 
integrity of a corporation that has undoubtedly transacted 
an enormous and profitable business, will remain, even in 
the present crisis, firm enough fo ensure its final extrica- 
tion from the unfortunate situation in which it finds 
itself. It certainly would be a misfortune for so great and 
active a corporation to be more than temporarily embar- 
rassed for the lack of ready funds, and we sincerely trust 
that the present favorable outlook will lead to again plac- 
ing the Westinghouse Company on a stable basis and leav- 
ing it free to increase the business which has already 
grown to so large proportions. 





Metropolitan Rapid IT really looks at present as though 
‘Transit. this city had some chance of acquiring 
an adequate system of rapid transit. For ten years the 
situation has gone from bad to worse. The city has grown 
up-town to the utmost extent that present traveling facili- 
ties will allow. It must be borne in mind that the growth 
of any city is limited by the ability of its would-be inhabi- 
tants to find a dwelling place within a reasonable distance 
of it. Men will not spend more than a certain proportion 
of their time in traveling toand from their places of busi- 
ness, and whenever the outmost limits of a city reach 
the point where an hour or more is required for travel- 
ing to the business centre, the growth is rapidly checked 
at that point, to be extended, if possible, along a line of 
greater accessibility. So long as the horse cars were the 
only means of public conveyance available on Manhattan 
Island the growth up-town was comparatively slow and 
the nearer portions of Brooklyn and of New Jersey ab- 
sorbed the overflow of the population. With the construc- 
tion of the elevated roads growth northward recommenced 
with astonishing rapidity. Within the last few years 
it has, however, reached almost its extreme available 
limit with our present means of rapid transit. The 
Brooklyn elevated roads facilitated the movement of 
the population in their respective directions, and the 
tendency has been for outlying suburbs to grow at the ex- 
pense of the metropolis itself. With proper rapid transit 
all this would be changed and the upper part of Manhattan 
Island would become as densely populated as the present 
centre of the city. Three general plans have been pro- 
posed: Arcade roads, underground tunnels and different 
varieties of the viaduct. The first involves the construction 
of what would virtually be an underground street with 
railway tracks, and accessible spaces for the ac- 
commodation of the enormous amount of conduits of one 
description or another that now rest below the surface 
of the ground. The immense expense of such an under- 
taking is evident at once, and besides such a construction 
would necessitate, presumably, tearing up the streets for 
a period of many months. The last mentioned scheme, 
the viaduct in its various forms, has some characteristic 
advantages in the way of successful lighting and ventila- 
tion, but is confronted by the colossal difficulty of secur- 
ing a right of way that would be unparalleled and 
prodigious in cost. Finally we have underground 
roads proper, in other words tunnels. These are open 
to objection on the ground of difficulty of ventilation 
and of construction. Till within a very short time 
such objections would have had a valid character, but in 
the face of the recent very successful experiment in Lon- 
don it can hardly be contended that a tunnel underground 
is not a successful solution of the rapid transit difficulty. 
For this work the electric motor is not a convenience, but 
a necessity, for by its use, and by its use only, can a tun- 
nel be properly ventilated. Once free from the smoke 
and noxious fumes of the steam engine it becomes pos- 
sible to build the tubular tunnels of the City & South 
London Railway, that can be constructed at a very 
reasonable price and answer the purpose quite as well 
as more pretentious and elaborate substructures. It 
is possible, too, on this system to put a long under- 
ground road in successful operation without in the least 
interfering with traffic in the streets above it; and here 
in New York this advantage cannot fail to be appreci- 
ated, for we have seen quite enough of streets torn up, of 
pavements carelessly and imperfectly laid, of vile emana- 
tions from the gas pipes making some localities almost 
uninhabitable. The City & South London Railway de- 
serves the most careful attention of our legislators and 
engineers, and it is the purpose of these remarks to call 
attention to its simplicity and effectiveness as a solution of 
municipal rapid transit. 





BA 
Latest Foreign Electrical News. 


(By Cable from Our Regular Correspondent.) 

London, Jan, 19.—The presidential address of Prof. 
William Crookes, F. R. 8., before the Institution of Elec- 
trical Engineers was delivered last Thursday evening. 
The subject, as was mentioned in my last dispatch, was 
** Electricity in Transitu from Plenum to Vacuum,” and 
his treatment of it was most brilliant, exciting the greatest 
enthusiasm among the large audience that was present. 
Prof. Crookes opened his address by apologizing somewhat 
for the abstract nature of his subject, justifying it, how- 
ever, on the ground that in the present state 
of electricity pure research of this kind might 
prove the source whence abundant and _ endless 
streams of practical applications might flow. To him elec- 
tricity was an instrument rather than an end, a means of 
prying into the secrets of nature and disclosing them for 
the benefit of man. The speaker then exhibited a series of 
most striking and beautiful experiments demonstrating 
the incorrectness of the theory advanced by Puluj that the 
extraordinary phenomena exhibited by very high vacua 
were all due to disintegrated matter from the electrodes, 
After the delivery of Prof. Crookes’ address Sir William 
Thomson spoke in terms of the highest admiration of the 
scientific work that had been accomplished by the dis- 
tinguished speaker. 

The principal English patent on electric tanning has been 
decided against in the courts, the point invalidating the 
patent being a legal one, although the judge also declared 
that the Crofts process was an essentially different process 
from the one in question, 

A public trial of the sciseophone, the French telephenic 
instrument for detecting flaws in metal, was recently held. 
Experts, however, are not yet prepared to state whether 
the invention is likely tc have any important practical out- 
come. 

General Webber is expected to read before the next 
meeting of the Institution of Electrical Engineers an elab- 
orate paper on the Chelsea system of electrical distribu- 
tion, which will doubless prove of great interest. 
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Statement from the Westinghouse Company. 





The following particulars concerning ‘‘The Westinghouse 
Interests” of Pittsburgh are authoritative, and were given 
to THE ELECTRICAL WORLD by special request with the 
direct sanction of Mr. Westinghouse himself: 

There are eight distinct corporations conducting business 
in Pittsburgh that are spoken of as Westinghouse concerns, 
but there is no connection between these companies, ex- 
cept through the ownership by Mr. Westinghouse of a 
large interest in the stock of each, and of the fact that he 
is president of seven of the companies. 

These companies are the following: 

1. The Westinghouse Air Brake Company, with a capi- 
tal of $5,000,000. It manufactures air brake apparatus for 
passenger and freight cars, has paid large dividends for 
many years, the rate having been four per cent. quarterly 
since the increase of the capital stock to the above amount. 
This company has no debts of any character, has large 
available assets, and besides paying the above dividends 
has recently expended a large sum out of its earnings for 
the erection of its new works at Wilmerding, 12 miles 
east of Pittsburgh. Its net earnings for the 
past two years have been at the rate of 25 per 
cent. pel annum on its capital. The  capac- 
ity of these new works, the building of which was ren- 
dered necessary by the adoption of air brakes for use on 
freight cars, will provide for a yearly output of from five 
to eight million dollars, The Westinghouse Air Brake 
Company also owns a controlling interest in the Westing- 
house Product Company, Limited, of London, England, 
which conducts a large and profitable business throughout 
Europe and the British Colonies, and has accumulated a 
surplus of $1,500,000 besides paying regular 5 per cent. 
dividends. 

2, The Union Switch and Signal Company manufactures 
what is known as interlocking switch and signal appara‘ us 
for railroads, It has the exclusive rights to patents granted 
to Mr. Westinghouse for a pneumatic system of interlock- 
ing switch and signal devices and automatic block signals. 
Its business has become profitable through the rapid ex- 
tension of pnematic apparatus. Its capital is $1,500,000, of 
which $500,000 is preferred, It pays dividendson its pre- 
ferred stock, and is using the balance of its earnings in 
its business. 

8. The Westinghouse Machine Company manufactures 
steam engines designed and patented by Mr. H. H. West- 
inghouse. The product of this company is said to exceed 
in horse power capacity that of any other engine manufac- 
turer in the United States. Its capital is $500,000, and its 
het earnings, which exceed 20 per cent. per annum, are 
being used to extend the business, which is in a most flour- 
ishing condition, 

4. The Philadelphia Company is the Natural Gas Com- 
pany of Pittsburgh. Its capital is $7,500,000, It has paid 
dividends for over five years at the rate of 12 per cent. for 
the first four years and afterwards at 8 per cent until 
the present quarter; $2,000,000 has been taken from the 
earnings to build new pipe lines and charged to operating 
expenses. Itssystem of pipe lines has carried as high as 
400,000,000 cubic feet of gas per day, and is, judged by the 
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value placed on gas plants in other towns, worth fully the 
amount of the company’s capital. Its net earnings for the 
quarter ending Dec. 31 last were $300,000 after charging 
to operating expenses $90,000 expended in new construc- 
tion. This company, by using all of its earnings for a short 
period, can entirely free itself from debt. Improvements 
in appliances for burning gas will justify such an increase 
in the price of gas as will maintain the present income of 
the company, even if the supply of gas should decrease. 

5. The Standard Underground Cable Company has a 
capital of $1,000,00U, and manufactures cables and elec- 
trical conductors for telegraph, telephone and electric 
light and power purposes. Its business is large and profit- 
able. Its net earnings for 1890 were over 25 per cent. 
upon its capite], and its condition is excellent. 

6. The Allegheny County Light Company supplies arc 
and incandescent lights for Pittsburgh and Allegheny City. 
It has a profitable business, and its net earnings for the 
past year have been about eight per cent. on an authorized 
capital of $1,000,000, of which only one-half has been 
placed. This company, pending the effort of placing its 
unissued stock, which is now being vigorously pushed by 
its stockholders, has made large reductions in its obliga- 
tions from its surplus earnings. 

7. The Fuel, Gas and Manufacturing Company has a capi- 
tal of $1,000,000, and manufactures gas and water heaters 
and other devices, such as ‘stoves, furnaces, grates, water 
heaters, etc., for the economical use of gas, artificial and 
natural ; has no debts and has earned about 12 per cent. 
on its capital during its first year. 

8. The Westinghouse Electric and Manufacturing Com- 
pany has an autborized capital of $10,000,000, of which 
$7,000,000 is common and $3,000,000 preferred. None of 
the preferred stock has yet been issued. Its book assets 
are over $10,000,000, and its liabilities about $3,300,000, ex- 
cluding capital stock. By the elimination of doubtful 
values, and the book value of patents, the assets amount 
to about $6,500,000. Of the liabilities, about $1,200,000 are 
deferred for considerable periods and $1,300,000 are secured 
by collaterals, which, under normal conditions, are of 
greater value than the debt secured. The accounts col- 
lectable and material] in stock manufactured and in process 
of manufacture aggregate $1,600,000, excluding the 
amounts due from the leased companies for cash advanced 
for working capital. Keen competition and the methods 
of the electric manufacturing companies in general have 
in the past forced conditions of payments which have made 
the collection of accounts slow and difficult. Notwith- 
standing its present embarrassment, this company has been 
doing a profitable business; its sales during the year 1890, 
including the business of the leased companies, 
having aggregated $4,700,000. The orders on hand 
for electric lighting and _ street railway appliances, 
are sufficient, with those being received daily, to require 
the full capacity of the company’s factories. The com- 
pany is now ina position to supplant its extensive selling 
agencies, which have heretofore been necessary to quickly 


establish a large trade, for a system much more in accord’ 


with the practice of large and well established manufac- 
turing concerns, so that under these conditions there should 
be a net profit of from 20 to 25 per cent. upon the com- 
pany’s business of about $5,000,000, 

Of all the companies in this list only the Electric Com- 
pany is in financial trouble. All the capital it requires can 
be secured by the placing of from thirty to forty thousand 
shares of the par value of $50 each of its preferred stock, 
either for cash or in settlement of outstanding obligations. 
Mr. Westinghouse is now devoting himself to the placing 
of this stock, and is very hopeful of success. 

The total sales of all of the companies named amounted 
in 1890 to over $15,000,000, 
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Annual Report of the Edison Company. 





The annual meeting of the stockholders of the Edison 
General Electric Company was held on Monday afternoon 
of this week, at the Edison Building in Broad street, this 
city. The following trustees were elected: C. H. Coster, 
Jas. B. Williams, Thomas A. Edison, J. H. Herrick, Samuel 
Insull, Edward H. Johnson, A. Marcus, Carl Schurz, Fran- 
cis 8. Smithers, Henry Villard and J. Hood Wright. The 
only change in the trustees was the substitution of Mr. 
Williams for Mr. Decker. 

A resolution was passed declaring that the trust of 
$2,500,000 held by the Farmers’ Loan and Trust Company 
should be dissolved and the trust certificates be turned into 
regular stock certificates. A dividend of 8 per cent. was 
declared. The same afternoon a special meeting of the 
stockholders was held, at which it was resolved to increase 
the capital stock from $12,000,000 to $15,000,000, 

The annual report of the trustees presented to the stock- 
holders was as follows: 

To the Stockholders of the Edison General Electric Com- 
pany: 

Before proceeding to consider the business of the past 
year and the prospects for the future, your trustees desire 
to call your attention to the 
CHANGES IN THE ORGANIZATION AND MANAGEMENT OF THE 

COMPANY, 
which formed an important incident in the record of its 
corporate year, 

As set forth in the first annual report, the company 
started out with the ownership of nearly all the stock of 
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the Edison Electric Light Company, and all the stock of 
the companies owning the works at Schenectady; the 
works in New York City producing apparatus and fixtures; 
the Canadian Edison Manufacturing Company, and the 
Lamp Works at Harrison, N. J.; also of the United Edison 
Manufacturing Company of New York, as the general 
selling agent for the United States; and also owning a large 
interest in the Sprague Electric Railway and Motor Com- 
pany, of which company the entire capital stock bas since 
been acquired. 

Each of these concerns was managed as a separate cor- 
poration, and the supervision of the business was thus very 
complicated and imperfect; and, in addition, the large and 
rapidly growing selling, contracting and constructing 
business, extending all over the United States and Canada, 
was conducted through no less than twenty different com- 
panies and agencies, all having separate methods and ac- 
counts. It was found practically impossible to exercise 
over so many distinct organizations the close supervision 
necessary to secure rigid accountability and to conduct 
the business on an economical basis. It was found, further, 
that the prevailing system of allowing commissions on 
business obtained through lecal agencies was very expen- 
sive, without bringing adequate returns. 

Your board therefore decided, after mature deliberation, 
to bring about a unification of all the allied manufactur- 
ing corporations and selling agencies, of which this com- 
pany owned or was able to acquire all the stock, by taking 
over their respective assets and liabilities, thus carrying 
outa practical consolidation of the corporations, and 
transferring to this company the absolute ownership of all 
the property heretofore vested in them. It further deter- 
mined that the entire business of manufacturing, selling 
and installing should be conducted in the general com- 
pany’s own name, throug;h its own employés. 

The Edison Electric Light Company was exeepted from 
this arrangement; and it remains an active, independent 
body in all respects. 

The autonomy of the Sprague Company, which owns 
valuable patents, was also preserved, although all its other 
assets and liabilities have been taken over by the general 
company. ; 

The new organization went into effect on Aug. 1. The 
United States and Canada were divided into eight geo- 
graphical districts, each in charge of a district manager, 
instructed by. reporting, and directly responsible to the 
executive officers of this compfny. The districts, with 
their headquarters, are as follows: 

Canadian District, Toronto. 

Central District, Chicago. 

Eastern District, New York. 

New England District, Boston. 

Pacific Coast District, San Francisco. 

Pacific Northwest District, Portland, Ore. 

Rocky Mountain District, Denver. 

Southern District, New Orleans. 

It is already demonstrated that this consolidated 
organization is of great and growing advantage to the 
company. Great credit for its inception is due to the 
Second Vice-President, Mr. Samuel Insull, and to him and 
the Comptroller, Mr. Joseph P. Ord, jointly, for its execu- 
tion. 

FINANCIAL, 


The expectation of an increase of business, expressed in 
the last annual report, was fulfilled much earlier and on a 
larger scale than was anticipated, and it became necessary 
to provide for a corresponding enlargement of our manu- 
facturing plants and for additional working capital. For 
these purposes your Board disposed of the unissued capital 
stock of the company; and the Sprague Electric Railway 
and Motor Company borrowed $2,000,000, for the payment 
of which the lenders have agreed to take stock of the gen- 
eral company. 

A special meeting of the stockholders will be held im- 
mediately after the annual meeting, in order to consider 
and act on the recommendation of your Board that the 
capital stock of the company be increased from twelve to 
fifteen millions. Two millions of this increase will be used 
in liquidation of the above-mentioned loan, and the re- 
maining one million reserved to meet future requirements. 

As the net earnings of the past year exceed 8 per cent, 
on the total stock of the company, the trust created under 
three certain agreements with the Farmers’ Loan and Trust 
Company has reached its termination, and the stock here- 
tofore held thereunder becomes entitled to rate equally in 
all respects with all other outstanding stock, and to partici- 
pate in all dividends hereafter paid, including the 2 per cent. 
payable Feb. 1, 1891. The stockholders at their forthcoming 
annual meeting will, in accordance with notice already 
published, be asked to give consideration to this subject 
and to authorize the payment of the dividend on the trust 
stock, together with such other steps as are necessary to 
have the trust certificates issued by the Farmers’ Loan and 
Trust Company exchanged for the actual stock. 


THE BUSINESS OF THE COMPANY. 


As an illustration of the magnitude of the business of 
the company, it may be stated that there are about 6,000 
employés on its pay rolls, and that the transactions of the 
past year represented an aggregate of $10,000,000. 

The new fiscal year opens with sufficient orders on hand, 
notwithstanding the enlargement of our manufacturing 
facilities, to keep the works fully employed for the next 
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six months; and there is every indication that their in- 
creased capacity will be taxed to the utmost throughout 
the year, as the public is beginning to realize more and 
more the great advantages and profits resulting from the 
application of electric light and power to domestic, indus- 
trial, and transportation purposes. 

‘In the special field in which none of our competitors 
approach us, even remotely, viz., the distribution of light 
and power from large central stations, a great develop- 
ment is taking place. In New York City a station, with a 
a maximum capacity of 200,' 00 lights, the largest in this 
country, is being erected by the local company, and new 
stations of large capacity are going up in Brooklyn, 
Chicago, Milwaukee and Cincinnati. 

The local Edison companies obtain their entire electrical 
plant and additions thereto, including apparatus and fix- 
tures of every kind, from our works; and every new station 
therefore results in a large, new and ever growing 
business. 

According to the official record, there were in operation 
on Nov. 1, 1890, within the territory of the United States 
and the Dominion of Canada. large and small Edison sta- 
tions representing an aggregate capacity of 1,371,000 lamps. 

In the railway department there was also greatly in- 
creased activity. The Sprague car motors sold in 1889-90 
represent an aggregate of 27,679 h. p., and the generators 
(dynamos for traction current), 22,836 h. p., as compared 
with motors of 10,680 h. p. and generators of 7,665 h. p. in 
1888-89. 

It will not be out of place to mention in this connection 
that, as the best means of enlarging its business and meet- 
ing competition, the management of the company is 
steadily pursuing the policy of reducing the cost to cus- 
tomers while improving the standard of its products. In 
this endeavor the management is constantly seconded by 
the unceasing activity of Mr. Edison, and by the intelli- 
gence, skill and experience of a number of its officers and 
employés. The difference between the present manufac- 
turing methods at our works and those of a few years ago 
shows how great is the progress that has been made. A 
striking illustration is the reduction in the cost of _our in 
candescent lamp. 

In view of the value of Mr. Edison’s services the Board 
of Trustees take particular satisfaction in stating that the 
company has entered into a new contract with him, under 
which he devotes the greater portion of his time to experi- 
mexts and inventions for it, and the facilities of his lab- 
oratory at Orange, N. J., are placed at the disposal of this 
company. 

THE MANUFACTURING #STABLISHMENTS. 


There was expended during the year a total of $949,274.70 
for new buildings, new machinery, and cther additions to 
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cent. over the previous year. The number of employés 
rose from 379 to 605. 

The business of the New York Works, formerly known 
as Bergmann & Co., increased 31 per cent., and the em- 
ployés from 704 to 895. 

The growth of the Canadian business will make it neces- 
sary to abandon the present small shop at Sherbrook, in the 
Province of Quebec, as soon as the new and larger works 
now being erected at Peterborough, in the Province of On- 
tario, are finished. The present force of 204 men will then 
be transferred from Sherbrook and largely increased. 


EARNINGS—THE GENERAL BALANCE SHEET AND PROFIT AND 
LOSS ACCOUNT. 


According to the balance sheet and profit and loss ac- 
count printed herewith, the gross profits of the business 
during the vear, after deducting $266,071.27 set aside for 
‘depreciation of the plants of the several works, and $206,- 
679.15 for general expenses, without including the royal- 
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against patents ; $614,711.41 charged off against cost of 
acquisition of stocks of sub-companies whose business has 
been consolidated into this company, and $665,314 for 
dividends distributed, after which there remains $1,195,- 
553.13 carried into the new year to the credit of profit and 
loss. This sum does not include the business of the light 
company as above set forth. 

The balance sheet of the general company shows that 
the quick assets, consisting of cash, bills receivable and 
accounts receivable, amount to $3,619,063.59, while the en- 
tire liabilities of the corporation, other than those to its 
stockholders, amount to only $2,647,828.41. Adding to the 
quick assets above stated the sum of $4,272,903.63, which 
represents amounts expended on contracts in course of 
completion, and materials on hand and in process of manu- 
facture, the active working capital of the company over 
and above its liabilities, appears to be about five and one- 
quarter millions of dollars. 

All materials in stock and in process of manufacture are 





FIG. 1.—DYNAMO ROOM OF THE CENTRAL RAILROAD OF NEW JERSEY LIGHTING PLANT. 


ties received by the Edison Electric Light Company, 
amounted to $1,896,177.06. 

From this sum various other amounts have been written 
off, as set forth below. The six and a half per cent. deduc- 
tion for depreciation was made on the entire plant, not- 
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FIG. 2.-LIGHTING ARRANGEMENTS OF THE TRAIN SHEDS CENTRAL RAILROAD OF NEW JERSEY. 


the permanent plants. Of this amount $777,752.64 was in- 
vested in the works at Schenectady, and includes the cost 
of buildings and a portion of machinery for an entirely 
new branch of business, the manufacture of underground 
cables, under the patents of the well-known firm of Messrs. 
Siemens & Halske, of Berlin, Germany, from which large 
profits are expected. The new investments have more 
than doubled the capxcity of the Schenectady works, and 
the number of employés was increased from 1,700 to 2,900, 
while the total product manufactured and sold shows an 
increase of 117 per cent. over the preceding year. 

The enlurgement of the Lamp Works, at East Newark, 
N. J., called for an outlay of $100,000 (of which $47,554.27 
has already been spent), which will increase their capacity 
from a daily output of 11,000 lamps to 25,000 lamps. The 
reduction in the price of its lamps, which this company 
was able tomake two months ago in consequence of 
economies in their manufacture, for which it is indebted 
to the ingenuity of Mr. Edison, has already more than 
doubled its orders. The sales of lamps increased 64 per 


withstanding additions of $949,274.70 (or ‘about 23} per 
cent.) to the property accounts of the manufacturing 
plants during the year, on which no appreciable depreci- 
ation could have taken place. 

The general company owns practically all of the capi- 
tal stock of the Edison Electric Light Company, and 
therefore its profits may be considered as part of the gen- 
eral company’s resources. From the statement of the 
light company, also printed herewith, it appears that its 
net receipts during the fiscal year were $1,023,011.29 in 
cash and stocks and bonds of licensed local companies. In 
accordance with the policy which the light company has 
always pursued, this sum, together with stocks and bonds 
formerly acquired, is held in its treasury undistributed. 

At the Close of the previous fiscal year there remained a 
balance of $679,401.48 tothe credit of profit and loss on the 
general company’s books. The gross profits of the general 
company during the year under review bring the total up 
to $2,782,257.69. From this there has been deducted 
$206,679.15 for general expenses; $100,000 charged off 


carried at net invoiced prices. The materials and expendi- 
tures on uncompleted work in progress are carried on the 
books at cost. and without any allowance for profits. This 
should be kept in mind in considering the value of the total 
of $4,272,903.63 above referred to, 

The Board of Trustees express the thanks of the corpora- 
tion to all officers and employes for their faithful and efti- 
cient service, 
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A Railroad Station Lighting Plant. 


Nearly every railroad station of any importance is now 
lighted by electricity, not only because of the greater 
economy and safety of the light, but because of the better 
illumination produced as compared with that furnished by 
either oil or gas. A model plant of this kind is that which 
is operated by the Central Railroad of New Jersey at its 
station in Jersey City, N. J. The plant is located ina 
separate building standing outside the station in the yards 
£ the company, which was designed and built especially 
for this purpose. The illustrations on this page show two 
views of the plant, Fig. 1 giving a good idea of the interior 
arrangement of the station, and Fig. 2 showing the plan 
upon which the lights are distributed through the train 
sheds and along the platforms. These, as will be seen in 
the figure, are hghted by three-light incandescent clusters. 

The dynamo room contains four Edison dynamos, two of 
which, as will be seen, are of the municipal type, furnish- 
ing current af 1.200 volts pressure, and are of the 
size known as No. 8 The other two are No. 16 incan- 
descent machines developing 110 volts electromotive force, 
and are connected upon the three-wire system. These two 
machines are compound wound. The dynamos are driven 
by two New York Safety Steam Power Company’s engines 
of 85 h. p. each, and, as will be seen cone municipal and 
one of the ordinary type incandescent machines are belted 
to each engine, an arrangement which provides for an 
exact division of the load between the two engines. The 
engines are supplied by steam from four Babcock & 
Wilcox boilers rated at 85 h. p. each. Two of these 
boilers, however, are also utilized for heating the station. 
The boiler room is also fitted with two Worthington steam 
pumps, and all the steam pipes are covered with magnesia 
and asbestos covering, furnished outside with a layer of 
canvas, 

The ordinary load of the station is about 1,100 incan- 
descent lights, together with 30 are lights, which are run 
upon the 110-volt incandescent circuits. About half of 
these arc lights are of the Ward type, and the other half 
of the Clark. These have just been put in position and are 
to be utilized in lighting the yards of the station; both 
types so far as used are giving excellent satisfaction. The 
incandescent lamps used are of 16, 20 and 32c.p. Both 
engines are run all night, the load being very nearly con- 
stant throughout the greater partof the night. The dy- 
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namo pulleys are furnished with the Laurence pulley cov- 
erings, and these are giving good satisfaction. Since they 
have been provided it has been found possible to run the 
machines with about four inches less distance between the 
centres of dynamo and engine pulleys. They have been in 
use some three months. Shultz belts are used to connect 
the engines and dynamos. 

The whole station is very complete in its arrangements, 
and is kept in excellent order by those in charge. Although 
possessing no remarkable features, the station is a typical 
one in many respects, and this arrangement could well be 
taken as a guide by those who are constructing stations of 
about the same capacity. 
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BY PROF, ARTHUR L. KIMBALL, 

It may be well also to consider the unit of self-induction. 
The self-induction of a circuit in a non-magnetic medium, 
or in a magnetic medium in which the permeability may 
be regarded as constant, is the number of lines of magnetic 
induction, or better the number of unit tubes of magnetic 
induction which are due to the circuit when unit current 
flows in it. If the permeability is constant, as has been 
assumed, each unit increase in current will add a constant 
number of tubes of induction; but if the coil is in a mass of 
iron in which the permeability is not constant, or if it merely 
surrounds an iron core, the coefficient of self-induction will 
not be constant, but will diminish as the magnetization 
approaches the saturation point. A coil having unit self- 
induction is then one in which tubes of induction or lines 
of force are added to the field at the rate of one for every 
unit increase in current. In case of a coil in air, with no 
magnetic medium near, unit self-induction is where unit 
current in the coil will set up a magnetic field consisting 
of a single unit tube of force. If N represents the number 
of lines of force set up and J the current in the coil, we 


have from the above definition 
5 N 
ae 


where / is the coefficient of self-induction. 

To find the dimensions of this expression, it must be re- 
membered that the number of lines of force due to any coil 
is found by taking any surface such as S, Fig. 1, having its 
edge in the electric circuit, and which therefore cuts across 
all the tubes of force, and, finding the average value of the 
component of force which is at right angles to this surface, 
multiply it by the area of the surface. The product is the 
number of tubes of force which cross the surface, and so is 
the total number due to the circuit. The operation above 
indicated is stated mathematically as taking the surface in- 
tegral of the component of force perpendicular to the sur- 
face over the given surface S, The dimensions of N are 
therefore clearly that of strength of field multiplied by a 


8 io 
surface, thus N= H L* = M*L* 7 


The dimensions of self-induction are then found 
N 


l=—=L 
This result is interesting just as in the case of electrostatic 
capacity, as showing that the self-induction coefficients of 
two coils which are similar in every respect will be simply 
proportional to their linear dimensions; the coil twice as 
large having twice the self-induction. 

The coefticient of mutual induction between two coils is 
equal to the number of lines of force passing through one 
coil which are due to the other coil when unit current is 
flowing in it, and so will have the same dimensions as 
self-induction; and thus here also it is true that of two ex- 
actly similar systems of coils the coefficients of mutual 
induction will be proportioned to the linear dimensions. 
It must be borne in mind, however, that the medium is 
supposed to be non-magnetic, or, if magnetic, of constant 
permeability, and the above conclusion would not apply 
exactly in case there were an iron core in the coil. 

COMPARISON OF ELECTROSTATIC AND ELECTROMAGNETIC 

UNITS. 

It will be instructive to compare the dimensions of the 
same quantities as found on the two systems. The follow- 
ing table exhibits these dimensions, and also in the last 
column is shown the ratio of the electrostatic to the corre- 
sponding electromagnetic dimensions. 

TABLE OF DIMENSIONS OF UNITS. 
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It will be noticed that the dimensions of the same quan- 
tity as measured on the two systems are in a ratio to each 
other, which is of the nature of a velocity or of some 
power of a velocity in all the cases which are given, and 
if the ratios were to be worked out for the other cases the 
same result would appear. This velocity is obviously a 
definite physical constant, since the various quantities in 
each system are obtained from each other without introduc- 
ing any arbitrary constant factors, so that the ratio be- 
tween any unit on the one system being found to the cor- 
responding unit on the cther system, the ratios of all 
other pairs of units must have either this same value, or 
be some power of it. By the above table it is seen that 
this ratio is a velocity, and experiment shows it to be a 
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velocity of 300 million metres per second, or, as closely 
as experiment can decide, it is equal to the velocity of 
light. 

Let us now inquire a little more closely into the differ- 
ences in dimensions which have been found in these two 
systems of units. The term quantity of electricity evidently 
refers to the same physical entity whether we measure it 
according to the electrostatic or according to the electro- 
magnetic system of units. Why should the dimensions then 
be different on the two systems? The answer evidently is, 
that there are certain physical quantities which enter into 
the expression the dimensions of which have been ignored. 
In the electrostatic system the specified inductive capacity 
of the medium has not been considered in getting the di- 
mensions of y, and in the electromagnetic system the mag- 
netic permeability ,< of the medium was neglected and so 
tacitly assumed as having no dimensions. 

The complete expression for the force between two 

qq 


quantities of electricity g and q! is F = , where K is 





mo 
the specific inductive capacity of the medium in which the 


charges are placed. The dimensions of q will therefore be 


DP ale ty ie ie a 
q= M* L’? TT" K®*: writing K because we are ignorant 


of its dimensions as related to the fundamental units of 
length, mass and time. 
So, also, in the electromagnetic system, starting with the 
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relation F = . as giving the force between two magnet 
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poles of strengths m and m' in a medium whose permea- 
bility is »«, the dimensions of m are found 


1 3 —l] 1 
m=M*LiT wun?*, 
Taking account of the permeability of the medium and get- 





ting the dimensions of quantity on the electromagnetic 
system just as before we find 

q= mM* LY u?, 
If now the ratio of the dimensions of q to q! be taken we 
obtain 


9 7 ; 
1 =LT'Khy 
q 
but q andq', being quantities of the same nature, must 
have the same relation to the fundamental units; it fol- 


1 
lows, therefore, that K* wd must have the dimensions 
=} Y . : : : 
L T or the reciprocal of a velocity; or, in other 


-~= a velocity. Thus, although we do not 


1 
words, VE a 
know certainly the dimensions of K or / separately, it is 
quite certain that their product is the square of the recip- 
rocal of a velocity. Maxwell has shown that this is the 
velocity with which an electromagnetic wave is propa- 
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It is this velocity ->—— which is the ratio of the 
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units of quantity in the two systems, and accordingly it is 


gated. 


VoL. XVII. No. 4. 


found that that ratio isa velocity equal to the velocity of 
light in air. This velocity we shall represent by v. 

This quantity v may be experimentally determined by 
taking any suitable electrical property, such as the ca- 
pacity of a condenser, and determining it in electrostatic 
units and also in electromagnetic units. In the case 
proposed C = v* C', where C is the electrostatic 
capacity and ©’ the electromagnetic capacity, whence 


o = A/ © 
Cc 


may be calculated directly from 
relative positions of the coils. 


METHODS OF MEASUREMENT IN ELECTROMAGNETIC UNITS, CO- 
EFFICIENTS OF SELF-INDUCTION AND OF MUTUAL INDUCTION, 


the size, shape and 


The metkods and formulas will be found for a few simple 


- cases in the standard treatises of the subject. Most ordinary 


cases are too complicated to be accurately calculated 
directly, but can be determined by comparison with other 
coils whose coefficients have been calculated from meas- 
urement. Ifthe dimensions are all taken in centimetres, 
the value found will be in the C. G. 8S. system. 

Strength of field may be found by the well-known methed 
for finding the horizontal intensity of the earth’s magnet- 
ism in absolute units. All measurements being made in 
centimetres, grammes or seconds, the resulting value of 
the earth’s horizontal intensity is found in C. G. 8. units. 

To measure current in C. G.S. units, a standard gal- 
vanometer must be made by sétting up a single circle of 
wire in the magnetic meridian with a short needle sus- 
pended at the centre, the value of the horizontal intensity 
of the earth’s magnetism, H, having been previously found 
in C, G.S. measure at the point where the needle of the 
galvanometer is to be placed. Now, by the formula forthe 
tangent galvanometer 


A 
i = — tang 6, 
G 


where 7 is whst is known as the galvanometer constant, 
or the strength of field at the point where the needle is 
situated which is produced by unit current flowing in the 
circle. But we have already seen that the force at the 
centre of acircle of radius ris equal to 

2x1 


’ 





r 
indeed we have used this relation to define unit current. 
The value of G will, therefore, in this case, be 

22 


G ==, 





where r is the radius of the circle in centimetres. H and 
G being now both known, the current J is obtained by ob- 
serving the angular deflection of the needle and substitut- 
ing in the above formula. 

Having now the means of measuring current in C. G.S. 
units, the next important measurement is that of resist- 
ance. One of the best methods for making this determi- 
nation is that of Lorenz, which will be readily understood 
from Fig. 2. A meta! disc Dis adjusted to be in the same 
plane as a coil C, and having its axis at the centreof the 
coil. The coefficient of mutual induction between the coil 
and the edge of the disc is next calculated from the dimen- 
sions of the system. Calling this M, and if J is the strength 
of the current flowing in the coil, then the number of lines 
of force passing through the disc is M J. If now the disc 
is made to rotate rapidly, each radius of the disc cuts 
across MI tubes of force in every revolution, and if the 
disc makes n turns per second, the number of lines of 
force which each radius cuts across per second isn M J, 
and this is therefore an electromotive force either from the 
centre of the disc out toward its rim or acting inward from 
the rim to centre, depending on the direction of the rotation. 
Let two wires be now connected to the disc, one to its cen- 
tre and the other making a sliding contact with its edge. 
These wires are connected to two points a and b on the 
main circuit in such a way that the electromotive force in 
the disc circuit due to the rotation of the disc is exactly 
balanced by the difference in potential between a and b 
due to the current J flowing through the resistance between 
those points. To make this adjustment a sensitive galva- 
nometer is introduced into the disc circuit, and the resist- 
ance R between a and b is varied until no current flows 
through the galvanometer; of course the disc must be run 
in such a direction that its electromotive force opposes the 
ditference in potential between a and b. When the ad- 
justment is complete, since the difference in potential be- 
tween a and bis J R, 


eaMIl=IkR.o.na= Rf, 


n, the speed of the disc, and M, the coefficient of mutual in- 
duction of disc and coil, being both known, Ris thus found 
in terms of the fundamental units employed in measuring 
Mandn. This method has the great advantage that it is 
not necessary to know the strength of the current J. The 
resistance R being found, any other resistance may be 
compared wich it by the ordinary method of Wheatstone’s 
bridge. 

Having found methods of finding current and resistance, 
potential may easily be measured, for by Ohm’s law the 
difference in potential between the ends of a conductor is 
equal to the product of the resistance of the conductor by 
the current flowing through it. 

(To be continued.) 
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An Electrical Sporting Bulletin. 


A simple method of automatic bulletining of electrically 
transmitted intelligence has long been sought for by in- 
ventors. Systems have been proposed and efforts made to 
apply them commercially, which in practice have been 
foui:d too complicated for practical purposes, too expensive 
for general adoption, or from their necessarily fine adjust- 
ment, or other inherent defects, have proved liable to de- 
rangement and error in working. The ideal bulletin or 
indicator system in its functional arrangement must in the 
first place be reduced to the simplest electrical and me- 
chanical organization ; the electrical formula, so to speak, 
must be reduced to the lowest terms, approaching so far as 
is possible the Morse telegraph. It should be free from 
complications and delicate adjustments, capable of being 
relayed and repeated over any length of line using only a 
single circuit. : 

We illustrate on this page a system whic h seems to pos- 
sess these qualities in a marked degree. It is the invention 
of Mr. 8S. D. Mott, of Passaic, N. J., who has reduced it to 
practice ina way at once pleasing and popular — that of 
the indication of races and national games. Our illustra- 
tion, Fig. 1, shows a bulletin for the popular game of base 
ball, and in Figs. 2 and 3 are shown the diagramatic ar- 
rangement of its electrical parts. On the instrument, « 
in proximity to it, is the programme of the day’s game. 
The names of the contestants (in this case Chicago and New 
York) are printed in colors, say red and blue, here indi- 
cated in hatched lines, with corresponding colors indicated 
on the dial through the openings in the dial face. Upon 
examination it will be fcund that the  fvllowing 
points or features of the game of base ball are as clearly 
indicated as the clock indicates the time of day; the con- 
testants, time, place and date of game, umpire, battery 
position of men on field, the inning being played, the side 
which has the inning, the number of outs in the inning, 
the manat the bat and the number of strikes called on him, 
also the number of balls called. It shows how the last 
man went out, whether by fly, foul, strikes or sacrificed 
hit; the base run, home run, base on balls, stolen base or 
base on error, and the total score and the score by innings. 
A bell taps when any of these changes takes place upon 
the face of the instrument, drawing attention to it. The 
face of the bulletin, as shown in Fig. 1, represents the 
game being played at the Polo Grounds in New York on 
June 2, 1890, at 3 Pp. M., between Chicago and New York, 
which stands seven to five in favor of New York ; the first 
half of the ninth inning is being played by Chicago ; that 
Ryan and Comiskey are out ; that the latter went out on 
strikes; that second baseman Pfeffer is at the bat, one strike 
has been called and one ball; O’Neillis on third base, which 
he has stolen. The numbers and letters showing through 
the opening in the face of the dial are printed on bristol 
board discs held up by aluminium spiders, fastened on 
shafts bearing a specially devised ratchet, which is actu- 
ated by a local electromagnet. This is energized by a local 
battery. The discs are shown at aa, Fig. 2, and the 





Fig. 2,—CONNECTIONS OF BULLETIN INSTRUMENT CIRCUITS. 


actuating battery at Bin the same’ figure. The transmit- 
ting battery gives impulses by reversals from the trans- 
mitting keys kk’, the local battery B doing the work in 
each instrument, or may actuate several instruments. 
The transmitter consists of reversal keys, battery ard op- 
erator’s guide. The receiver consists of the instrument <A, 
which controls two separate circuits, one circuit actuating 
the “selector,” which selects the desired local magnet, 
and the other circuit from some local battery operating the 
selected local magnet. The key k’ sends the current over 
the line and k through the ground. The latter circuit in- 
cludes the magnet m, which actuates the operator's 
guide that shows him the magnet selected in 
the instrument under his control. Fig. 2 shows the con- 
tact arm of the selector in circuit with the synchronizing 
magnet, which together with all corresponding magnets 
through the system is released and progressed one step by 
a single positive impulse sent over the line. The diagram 
is deemed sufficiently clear to need no detailed descrip- 
tion. The problem simply stated is to enable an operator 
to select any one magnet out of any reasonable number by 
a positive or negative impulse sent over the line, and when 
so selected cause said magnet to operate by a single re- 
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versal, The cardinal features of this invention are the novel 
form of relay or repeater, devised by Mr. Mott, for this 
class of work, shownin Figs. 2 and 3; and the method of 
synchronizing the instruments one with another, as also 
the magnets throughout the system, bringing them at the 
will of the operator back to the zero point, The instrumert 
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shown in Fig. 3 scems to be admirably adapted to many 
other uses. It has no counterpart or parallel, so far 
are aware, in any telegraph instruments. 


as we 
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The Phenomena of Earth Currents.* 


BY WILLIAM FINN 


The subject for your consideration to-night is one that 
possesses considerable interest for the student of natural 
phenomena and one that has engaged the earnest attention 
of scientists in general and electricians in particular for 
many years past, especially in Europe. 

If you place a sensitive galvanometer in any well insu- 
lated telegraph line from which the regular battery has 
been withdrawn and ground the opposite ends of the wire, 
the chances are that you will find a current in the wire of 
sufficient strength to deflect the galvanometer needle, 
After repeating this exneriment a number of times, you 
will probably conclude that the current 1s not a constant 
one, but on the contrary varies more or less in strength 
and sometimes in polarity also. The movements of the 
needle may be very sluggish at one time and play over but 
a few degrees of the scale, while at other times the needle 
may oscillate in the liveliest manner over a considerable 
portion of the scale on both sides of zero, showing great 
variations in the magnitude as well as in the direction of 
the current. When you open the wire at either end these 
manifestations instantly cease and do not reappear until 
the ground connection has been again established. 

It will be evident from this that the effects observed do 
not proceed from induction, or stray currents from neigh- 
boring wires, either of which would tend to act more 
strongly upon the galyanometer on opening the wire at the 
distant end. 

The effects observed are in reality caused by currents of 
natural electricity flowing from place tojplace over the sur- 
face of the earth, and which find their way into’the tele- 
graph circuits by means of the ground connections which 
form a part of every telegraph line. These currents are 
not sufficiently strong, as a rule, to interfere with the ordi- 
nary working of telegraph lines, though I shall endeavor 
to show later on that there are times and conditions when 
they cannot but impair the efficiency of working. 

The investigation at various periods and by different ob- 
servers into the cause of these currents has led to some 
very interesting and important scientific discoveries and 
deductions. The apparently confused mass of data furnished 
by different observers on this subject made it exceedingly 
difficult at first to derive any tangible results therefrom 
but a careful analysis of the records has since shown that 
the earth current is not so erratic as might at first sight 
appear, but is, on the contrary, comparatively regular in 
its variations and amenable tolaw. Here, for instance, is 
a plotted record of some observations taken at Valentia 
upon about 300 miles of the Atlantic cable which was lost 
in 1857. These early observations, which extend over a period 
of 36 hours, were taken at short intervals, and the resalt as 
reproduced in the form of curves affords a very fair idea 
of their regularity and pe riodicity. But the most import- 
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ant point was the close connection observed between the 
variations of the earth current on the one hand and the 
periods of high and low water marks on the other, as may 
be seen from the plotted current and tidal curves repre- 
sented on the screen, In this was found a coincidence 
which at once suggested a clue to the possible cause of 
these mysterious earth currents, and the questions at once 
arose, Were the rising an! falling waters of the ocean 
directly responsible for their appearance, or were the 
same causes which created the tides to be held accountable 
for the earth current phenomenon also? 

The tides, as you know, are mainly due to the influence 
of the moon’s attraction for the waters of the globe ; the 
relative position of the earth and moon determining the 
times and places of high and low water. And very much 
in the same way it was contended that the moon affects the 
distribution of the earth’s electricity also, and creates elec- 
tric tides or currents of electricity, which flow over the 
earth’s surface. This appeared quite plausible, and agrees 
exactly with our knowledge of what would occur experi- 
mentally with two electrified spheres arranged to imitate 
the relative motions of the earth and moon, 

This theory was apparently confirmed by the records 
obtained from subsequent observations, the result of one 
of which may be given. Ona wire extending from Lon- 
don to Cardiff some years ago, a systematic course of ob- 
servations was maintained every fifteen minutes for a 
month, and the curves of the figures so obtained were as 
remarkable for their regularity as for the clearness with 
which they appeared to indicate the lunar origin of the 

variations, 

On the other hand, this theory was so incompatible with 
the results of many other observations that recourse was 
taken to the consideration of the next question, viz., Did 
the undulations of the waters of the globe, by mechanical 
action or otherwise, produce those inequalities of potential 
at various points of the earth’s surface which gave rise to 
the generation of electric currents ? 

The first consideration relative to friction was not favor- 
ably or seriously entertained ; but it was thought highly 
probable that the moving mass of waters across the earth’s 
magnetic lines of force might account for the phenom- 
enon. 

If you take an ordinary bar magnet and scatter iron 
filings over the surface of a piece of paper laid upon the 
magnet, the filings will arrange themselves in symmetrical 
curves extending from one pole to the other. These curves 
map out the lines of force of the magnet, and if a small, 
freely suspended magnetized needle be brought near the 
magnet it will set itself along these lines of force. Now 
the earth acts just like a magnet, and there is consequently 
a field of magnetic force extending from one magnetic pole 
of the earth to the other, A suitably suspénded magnetic 
needle ought therefore to set itself in the direction of the 
terrestrial lines of force, and this point is very clearly illus- 
trated by the inclination of this dipping needle. Their 
direction is such that were we to scatter a mass of iron 
tilings in the atmosphere of this room, and cause the small 
particles to float like dust in the air, they would arrange 
themselves in a direction parallel to the dipping needle. 
Now, whenever a conductor moves across any of these lines 
of magnetic force, an electric current is set up in the con- 
ductor; and should the latter be moving very rapidly in an 
intense field of fore 
great indeed. 


the current generated may be very 
An illustration of this is afforded by the 
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dynamo machine, which is nothing more nor less than a 
combination of magnets and conductors so arranged that 
the rotation of the latter cuts the dense lines of magnetic 
force created by the former. 

I have here an apparatus which will prove to you that 
the same principle holds equally good in the case of the 
terrestrial lines of force. The instrument is called a ter- 
restrial induction coil, and consists essentially of a wooden 
ring six inches in diameter, upon the circumference of 
which has been wound an insulated wire measuring 320 
ohms. This coil is made to rotate around a horizontal 
axis, and is placed in such a position with respect to the 
earth’s magnetic lines of induction that the greatest num- 
ber of them will pass through the space bounded by the 
encircling wire. This position is obtained when the plane 
of the coil is at right angles to the direction assumed by 
the dipping needle. If I now connect the ends of the coil 
with a sensitive galvanometer and make the coil revolve, 
the convolutions of the wire will move across or ‘‘cut” the 
earth’s lines of force, which in this instance may be lik- 
ened to ashower of rain falling at an angle of 72 degrees: 
The result is that induced currents are generated in the coil, 
which as you notice produce marked deflections on the 
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galvanometer. You will readily see that the principle in- 
volved iu this experiment is analogous to that which finds 
its application in the dynamo; inasmuch as the revolving 
coil of the inductive apparatus may be taken to repre- 
sent a4 armature rotating in a portion of the field of force 
created by the north and south magnetic poles of the 
earth, 

The manner in which the great tidal waves of the ocean 

in their movements to and fro affect this magnetic field, 
and how induced currents are thereby generated and cir- 
lated over the earth’s surface, will now be more clearly 
understood. It is not at all improbable that local currents 
may even be developed by rivers and running streams 
flowing over these imaginary lines of force, and some ex- 
periments made by the writer on wires running parallel 
with, and at right angles to, the Niagara River appear to 
demonstrate the correctness of this view. 
! Of the two theories under discussion, the latter appears 
to be mostly in accordance with the result of observations 
taken by the writer both here and in England. There is 
considerable difference in the limits of the variation and 
strength of the earth current in this section of the country 
as compared with records of the same features in England. 
For instance, the average strength of the British current is 
said to be about one-tenth of a milliampére, while here it is 
certainly not less than double that amount, and very often 
exceeds one and two milliampéres, and occasionally rises as 
high as four milliampéres, with a difference of potential 
at opposite ends of the wire in some cases of nearly 10 
volts. 

My experience with earth current deflections in England 
was that it usually required a sensitive astatic needle upon 
which to take the readings. Here, on the contrary, they 
can be read on any wire at almost any time by inserting 
the 200-ohm coil of the tangent galvanometer. This differ- 
ence may be accounted for by the fact that the intensity of 
the magnetic field due to the earth’s magnetism is not alike 
at the two places. For instance, the total force, or ‘‘in- 
tensity,” of terrestrial magnetism in Buffa'o is about 0.6 
dyne, whereas in London it is but 0.4 dyne. In other 
words, a magnetic pole of unit strength in Buffalo would 
be urged in the line of dip with a mechanical force cf 
about two-tenths of a dyne unit greater than it would be in 
London, Now, since the strength of an induced current 
depends, other things being equal, upon the intensity of 
the field of force, it follows that for the same amount of 
disturbance created in the respective fields of the two 
places, the stronger current would naturally be developed 
in the more intense field at Buffalo, which we find to be 
actually the case, 

But even this hypothesis failed to satisfactorily account 
for all the vagaries exhibited by the earth current, and as 
a consequence other theories, more or less plausible, 
were invented, the least unsatisfactory of which is per- 
haps the following. It is a well-known fact that a differ- 
ence in temperature maintained at the opposite ends of a 
heterogeneous conductor will cause a steady current of 
electricity to flow through it. Take, for example, a bar of 
copper and one of iron and solder them together at one end, 
leaving their opposite ends free, and connect these free ex- 
tremities with a galvanometer. If, now, the point of junc- 
tion between the two bars be heated, a current will circu- 
late through the system, and its strength will be propor- 
tional to the difference in temperature between the soldered 
and free ends of the conductors. 

Now the earth is a huge heterogeneous conductor whose 
opposite sides are kept at unequal temperature by the heat 
of the sun, and it is quite within the range of probability 
that thermoelectric currents are established and main- 
tained in the earth the same as in a thermoelectric pile. 

The unsteadiness of the earth current, together with its 
variations in direction, do not, however, sufficiently har- 
monize with this theory to make it generally acceptable, 
though it is interesting to note that the circulation of 
thermoelectric currents around the earth presents a very 
plausible basis upon which to account for the magnetic 
condition of the earth, and in that way these thermo cur- 
rents may be the indirect means of producing the effects 
observed, 

But from whatever source these currents of natural 
electricity flow, they are always to be found in the ground 
and ready to be tapped; and the question arises, Can they 
in any way be harnessed and utilized in the service of 
man, as is now the case with the flow of natural gas? The 
currents are certainly far too weak and unreliable to be 
of any practical advantage in telegraphy with the style of 
apparatus at present employed; but as I stated at the out- 
set, I believe they are sufficiently powerful at times to in- 
terfere with the regular working of that service. This 
opinion is based upon the result of numerous tests made 
of the value of working currents on {certain telegraph 
lines passing through Buffalo. For instance, the actua) 
value of some of the signaling currents taken on certain 
polar duplex circuits, as well as on the polar 
sides of quadruplex systems, varies from 11 to 13 
milliamperes, which is not enough, even under favorable 
circumstances, to satisfactorily operate these systems, and 
for which, as a rule, a great deal more current is allowed: 
But the appearance of an opposing earth current in the 
wire under such conditions would aggravate the case by 
an amouné proportional to its strength, and might not only 
destroy the uniformity of signals but render them 

altogether unintelligible. 
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I have;taken readings from a distant battery whose re- 
versals of polarity have indicated a difference in strength 
of from one to four milliampéres, when neither the state of 
the wire nor eondition of the apparatus appeared to war- 
rant any such variation. On these occasions the wires 
have nearly always given evidence of strong disturbing 
forces emanating from the ground. Their influence can of 
course be counteracted by increasing the working strength 
of the battery, or by substituting wires of smaller resist- 
ance, either of which would increase the margin of the 
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battery current beyond the variable limits of the earth 
current, 

There are certain characteristics connected with earth 
current variations which make the study of that phenom- 
enon not only exceedingly interesting, considered from a 
purely scientific standpoint, but which are also regarded 
as possessing features calculated to render them of con- 
siderable commercial importance. It has been shown by 
certain investigators ;that when uninfluenced by outside 
interference these currents ebb and flow over the surface 
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of the globe like the tides of the ocean, and that the varia- 
tions observed on any given wire afford a sort of index to 
the variations which may be looked for on other wires. In 
illustration of this point I have mapped out on the black- 
board the result of certain experiments made 
in London some years ago on a _ number of 
telegraph wires extending from that centre’ to 
various points of the compass. The polarity and 
strength of the current on each wire were carefully and 
simultaneously noted once every hour for a certain length 
of time, and the readings thus obtained are reproduced in 
the form of curves. These show a remarkable coincidence 
in the rise and fall of the current in each line, and indicate 
beyond doubt that a wave of electricity was passing over 
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that section of the country which affected all wires pro- 
portionately alike. The curve demonstrations not only 
show its wave-like character, but also clearly define the 
course of the path taken by the current, which in the case 
under consideration was from a point northeast to south- 
west, and happens to represent the prevailing direction of 
these currents in England. 

One other significant fact noted during this particular 
series of observations was this: there were readings ob- 
tained from several other wires at the same time as the 
above, which did not harmonize either in strength or direc- 
tion with those already given. A study, however, of the 
plotted curves made by these irregular currents, in con- 
junction with those mapped out by the more regular ones, 
plainly shows that the discrepancy in the agreement of the 
results is the outcome of some local disturbing force, the 
area over which it manifests itself being clearly discernible, 
as is also the length of time during which the disturbance 
lasted. 

It will be evident from this, then, that the study of the 
comparative results upon a number of wires around a given 
point may lead to most interesting and instructive features 
having an important bearing perhaps on some of those 
natural phenomena affecting the condition of the globe or 
of certain localities upon its surface. For example, the 
disturbance noted in the London records may have been 
occasioned by some convulsion more or less violent, or 
other internal forces at work below the earth’s surface, due 
either to local strain—such as upheaval or contraction— 
or brought about by chemical changes a ‘knowledge of 
which might be of the utmost importance. In certain 
volcanic regions the discovery and study of these internal 
forces are materially assisted by means of telephonic and 
recording apparatus attached to buried wires which in- 
stantly convey the intelligence of any unusual commotion 
happening beneath. 

During the course of several months’ observations on 
various wires radiating from Buffalo, I have had many op- 
portunities of noting exceptional fluctuations in the inten- 
sity and polarity of earth currents in this vicinity, and 
though I have been unable in the majority of cases to con- 
nect these with anything of a definite character, there 
have been times when the appearance of earth current dis- 
turbances has coincided with the occurrence of unusual 
solar or meteorological phenomena, which fact would ap- 
pear to establish a close identity between them. From the 
result of other observations made here I am quite convinced 
that there remains little room for doubt as to the truth of 
the general law affecting the direction and distribution of 
the normal earth current. 

I have selected from a numberof such observations those 
recorded on wires extending to Toronto, Chicago, Cleve- 
land, Pittsburgh, New York and Albany on Dec. 14, which 
will more clearly demonstrate this point. The curves in 
Figs. 1 and 2 are plotted out from the simultaneous read- 
ings taken once every ten minutes for a specified time on 
each of these wires, the result of each observation being 
noted down in the various columns in the preceding 
table. The coincidence apparent in the variation curves 
(Fig. 1) is sufficiently marked to indicate the undulatory 
character of the earth current over the sections tested at 
the time of observation. The slight discrepancy noted in 
the general coincidence at 12 o’clock and afterward illus- 
trates fairly well the occurrence of one of those slight 
irregularities to which reference has been previously made. 
The directive force curves (Fig. 2), which are obtained by 
reproducing the figures as read directly down each column 
—instead of from left to right, as in the previous case— 
show the definite direction taken by the current. This 
direction is from Cleveland—which shows the most strong- 
ly positive reading—to New York, the most strongly nega- 
tive point. The line of least intensity is that between 
Toronto and Pittsburgh, or nearly north and south, which 
may be roughly considered as a direction at right angles to 
the easterly and westerly course of maximum current. 

The telegraph wires of this country are too much occu- 
pied, as a rule, to admit of long and systematic records 
being made upon them, and hence it is somewhat difficult 
to ascertain with any degree of certainty the prevailing di- 
rection of earth currents in the United States; but from 
the evidence collected here the maximum intensity—in this 
section at least—appears to extend from a point northwest 
to southeast. The daily records taken on wires between 
New York and Chicago show an almost invariable flow of 
the current from west to east, and it is on such wires, as a 
rule, that the maximum effects are obtained. 

It occasionally happens that a wire grounded at some 
terminal office will exhibit totally opposite results as com- 
pared with those derived from intermediate points on the 
same wire. Thus, for example, on a wire grounded at 
Cleveland, on Oct. 1, the earth current deflection was of 
an electro-positive character; that is to say, one whose 
polarity indicated that the direction traversed by the cur- 
rent was from Cleveland to Buffalo; but upon having the 
wire cut and grounded at Erie and Dunkirk respectively, 
these two sections of the wire presented an electro-negative 
appearance of about the same strength as the Cleveland 
current, and this anomaly existed in the wire for nearly 
five hours, after which the direction of the current coin 
cided in all three cases. It thus appears that, for some 
reason or other during the period named, Buffalo was at a 
lower electric potential relatively to Cleveland, but at a 

higher potential with respect to the intermediate poiats, 
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though all these points may be considered as being in the 
same geographical straight line, and this singular result 
has appeared on subsequent occasions over the same route, 
as also on lines extending in other directions. 

In fact, the local records up to date may be said to be 
more remarkable for the amount of variation and unreliabil- 
ity displayed, than for the steadiness and regularity which, 
as a rule, appear to characterize the English earth current. 
It is possible, however, that we have been experiencing 
the preliminary effects of those unusual electrical disturb_ 
ances generally ascribed to sun spots, the advent of which 
is also more or less associated with the appearance of au. 
rora, and the variations in the phenomenon of terrestrial 
magnetism. From reliable information I learn that dur- 
ing the months of October and November last a number 
of solar disturbances were noted, the most extended and 
energetic of which occurred about the 17th and 18th of 
October and 2ist and 23d of November. On these dates 
the strength and irregularities exhibited by the earth cur- 


rent, as shown by our records, are very much 
more marked than usual, and suggest a_ possible 
connection, to say the least, between these two 
sets of phenomena. It is, however, during the 


periods of maximum sun spots that the more violent fluc- 
tuations in the earth currents are felt. The effects observed 
on the wires at such times are of an entirely different 
character from those we have been discussing, and are 
usually classified in the category of magnetic or electric 
storm current effects. These electrical hurricanes come 
and go without any warning, and while they last are ex- 
tremely irregular in direction, and of such enormous 
magnitude as to almost invariably upset the working appa- 
ratus. They also exert a direct influence upon delicately 
suspended magnetic needles without the aid of any con- 
ducting wire, The direction in which they flow is usually 
a straight line from one ground connection to the other, 
and not by the actual course taken by the wires; and they 
sometimes attain a current strength of 30 or 40 milliampéres, 
which is more than is necessary to operate our duplex cir- 
cuits, and almost powerful enough to maintain quadruplex 
working. 

It is customary in the British telegraph service for the 
wire chiefs to note particularly the period and extent of 
these abnormal earth currents at all points where obser- 
vations can be made without interfering with the regular 
service, and the data thus obtained is forwarded to Lon- 
don, where it is analyzed, plotted out when necessary, and 
the result made public before some of the scientific so- 
cieties. 

There are many difficulties in the way of securing 
records of this description in America, owing principally 
to the ‘closed circuit” system in vogue here ; but it would 
be possible on such occasions to take gnote at least of the 
circuits that are not affected by the disturbing forces, for 
the direction of such circuits would mark the force course 
of the equipotential lines, which are always at right angles 
to the path taken by the disturbing elements , 

Mr. Preece, the well-known English government elec- 
trician, who has made the subject of earth currents a 
favorite study for years past, has always entertained the 
idea that they are directly due to the action of the sun, 
which by induction brings about a variation in the distri- 
bution of the lines of potential on the earth’s surface. It 
appears quite certain that there is a relationship between 
the condition of the sun spot period on the one hand, and 
these great temporary electric storms on the other, and all 
information, obtained as the result of accurate and system- 
atic observations on telegraph wires at times of unusual 
solar excitement, cannot but help to bring about important 
additions to our knowledge of the physical condition of the 
earth. 
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A Novel Use of the Burton Electric Heater. 





The electric heater ‘invented by Dr. Leigh Burton, of 
Richmond, Va., has recently been put to a novel use in the 
government bureau of printing and engraving in Wash- 
ington, D. C. The plates from which bank notes are 
printed have first to be warmed, when the ink is rubbed 
into the cuts after the manner of printing visiting cards. 
The ink is then cleaned off the face of the plate while hot 
and the impression taken. Heretofore gas stoves have been 
used for the purpose of warming these plates, but objec- 
jections to these are many and obvious, and in order that no 
radical changes should be made in the shape of stands as 
now used, and to which the operatives have become ac- 
customed, the electric heaters are so constructed as to fit 
into the spaces occupied by the gas stoves. 
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Commercial Rating of Electric Generators.* 


BY THOMAS G, GRIER, 





Good engineering requires that specifications should have 
their aims, objects and purposes defined with accuracy. 
The generator of an electric light or power plant is one of 
its most essential features, and in defining or in rating its 
capacity we should do so in terms that have a tangible 
meaning. 

The standard electrical units by which electric light in- 
stallations may be specified are the ohm, volt, ampére and 
candle power, and in electrical power installations sub- 


*A paper read before the Chicago Electric Club, Jan, 19, 1891. 
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stituting the horse power for the candle power. Instru- 
ments for measuring the ohm, volt and ampére have been 
adapted to the necessity of practical engineering, and when 
these three units are the basis of a specification it is with 
comparative ease that an expert can ascertain the correct- 
ness of the work. 

In the majority of specifications and contracts as now 
drawn, the capacity of the wiring will be for so many 16 
c. p. lamps, or for so many horse power motors; and the 
generators will be rated inso many 16 ¢. p. lamps capacity, 
or for so many horse power motors. This use of these 
units, candle power and horse power, virtually means 
nothing. The arc lamp of so many nominal candle power 
is another unit which means nothing when applied to the 
capacity of a machine. The candle power unit is in a 
measure open for criticism on the point of accuracy, but in 
this discussion the discrepancies that may exist in the several 
standards are not the point to be considered. The candle 
power unit is a unit of light. Our generators do not pro- 
duce light but electrical energy. Our are and incandes- 
cent lamps convert the electrical energy into heat and 
light. The horse power is the unit of power. Our 
generators do not produce the power, but our motors 
utilize the electrical energy and convert it. 

Before considering why we should not use the terms 
candle power and horse power in rating our generators, 
even though these terms are perfectly correct, we will dis- 
cuss the converting apparatus; that is,the incandescent lamp, 
the arc lamp and the motor. The incandescent lamp _ be- 
ing an apparatus for converting electrical energy into light 
with an unfortunate side product of heat does not give 
back 100 per cent. of the electrical energy as light, nor 
does the proportion that produces light and the proportion 
that develops heat vary in the same ratio under different 
Lamps are in use to-day that vary in the 
consumption of energy per candle power produced from 
three to seven watts, and even as low as two watts has 
been claimed. This variation in the energy,when the lamps 
are of the same voltage, means the variation in the amount 
of current necessary to produce the equal amount of light. 
Recent experiments made upon lamps bought in the open 
market show conclusively that lamps of the same rated 
voltage and candle power are not uniform. Here area few 
instances of the variations of the amount of current re- 


conditions. 


quired: 

First —Twenty lamps, ten each of two different makes, 
were placed upon ordinary commercial meters and were 
burned for the same length of time. To eliminate the 
errors of the meters they were transposed so that each set 
burned an equal time on each meter. The result of the 
experiment showed that there was a difference of 27 per 
cent. in the amount of current consumed between the 
sets. 

Second—Another station tried the same experiment, us- 
ing one set of lamps of a different make from that of the 
former test and one set of fthe same make. The result of 
this experiment was a difference of 22 per cent. 

Third—A station operating some 700 lights had a num- 
ber of the 16 c. p. lamps that were in use tested 
and found the candle power to range from 17 to 22. On 
discovering this, nominal 10 c. p. lamps were used and 
called 16 c. p. As thecurrent was sold by meter the cus- 
tomer was in no way injured by the substitution. 

Fourth--A number of large lamps were tested and nom 
inal 100 c. p. lamps were found to give from 44 c. p. 
up to 110 c. p. 

Fifth—In December, 1890, tests were made on four dif- 
ferent makes of lamps. All the lamps were marked by 
the manufacturer at the same voltage and all were nom- 
inal16c. p. lamps. The tests showed a variety of candle 
powers ranging from 11 up to 24, and _ efficiencies 
from 2.46 watts to 4 watts per candle power. 

Sixth—A large lamp of new make of nominal 150 ec, p. 
gave an efficiency of 2.4 watts per candle power. As this 
was the most efficient of any lamps tested it has been 
placed on the circuit of a central station, and is undergoing 
a life tes t. 

These experiments are of considerable value in this paper 
as proofs of the desired end in view, as they show that 
when capacity is given in candle power, it means only an 
approximation. We, however, should not draw conclusions 
as to the real commercial value of the lamps tested. The 
durability of a lamp is the most important factor and 
without a test as to the life of the various lamps and a 
mathematical equation being deduced that would include 
life, efficiency and cost of lamp, no actual commercial con- 
clusion should be drawn. 

It is a well-known fact that the life of a lamp is depend- 
ent upon the efficiency at which it is used. A lamp canbe 
made to produce light commercially at an expenditure of 
energy varying from two to seven watts per candle power. 
The factors that govern the efficiency at which a lamp 
should be run are the cost of producing the electrical 
energy and the cost of the lamp. From this view of the 
matter, even though the lamps were uniform, it is possible 
to have conditions wherein would exist a difference of over 
100 per cent. in the amount of current necessary to pro- 
duce equal amounts of light. 

When a specification requires that an incandescent dyna- 
mo should have a capacity of 100 c. p. lamps at 110 volts, 
what does it mean?’ Must the machine be capable of pro- 
ducing energy to operate lamps at seven watts, or but two 
watts per candle power? Must it develop 30 ampéres, or 
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about 102 ampéres, either machine being within the range 
of the specification, the efficiency of the lamps entirely 
governing the amount of current supplied by the dynamo, 
If nothing further than the capacity in candle power is 
specified, what right would the purchaser have to griev- 
ance or redress if the machine of the smallest limit (that 
is 30 ampéres) were sold to him as a 100 light machine, his 
lamps requiring more ampéres than 30? 

The are lamp is also an apparatus to convert our elec- 
trical energy into light and heat. Its efticiency, when 
well adjusted and carefully cared for, should not vary to 
any great extent. Bad adjustment is a baneful cause of 
poor efficiency, and good adjustment cannot be maintained 
without good regulation. To measure the candle power of 
an are lamp is not the easiest matter in the world, and for 
one to attempt to judge by the eye is an absurdity. In 
tests that have been made on arc lamps, the results were 
from .7 of a horse power up to 1.4 h. p. per lamp of 2,000 
c. p. socalled, These figures were based upon the differ- 
ence between the total horse power exerted by the engine 
and the horse power of the engine running empty and the 
belt thrown off the dynamo. As the actual candle power 
of the lamp could not be measured, it remained still a mat- 
ter of conjecture where the machines were really of so 
many 2,000 c. p. lamp capacity. 

The motor is another apparatus for transforming elec- 
trical energy into a different form. The efficiencies of the 
various motors on the market vary from 90 odd per cent. 
to as low as 50 per cent., and perhaps lower. Their effi- 
ciency is dependent upon their speed and load. The gen- 
erator for a 10 h. p. motor could mean a machine capable 
of generating from 11h. p. up to 20, depending upon the 
economy with which the electric motor would utilize the 
energy supplied by the geuerator. 

The question of rating the machines in the units which 
measure the work of another piece of apparatus is merely 
rating the machine upon a variable standard; that is, the 
efficiency of another machine. We do not rate our en- 
gine in the capacity of the dynamo, but upon a unit of its 
own, the horse power, giving the speed and pressure at 
which this horse power is developed. The boilers, how- 
ever, are rated in the unit horse power, which, unfortu- 
nately, isas great a mistake as the rating of dynamos or 
generators in any other unit than that of the form of en- 
ergy which is directly produced by them. 

The transformation, the conversion of any form of energy 
to another, must take into consideration the efficiency of 
the converting apparatus. In transmitting energy from 
the point of production to the point of consumption a loss 
is entailed. To convey electrical energies for light and 
power we use a metal conductor, The size of this conduc- 
tor is not dependent upon the amount of horse power de- 
veloped, or the amount of candle power developed, 
but upon the amount of current transmitted and the 
amount of pressure behind it. It is within the limit of 
possibilities that the current to develop the same 
amount of light or power may be double in one case what 
it would be in another owing to the difference in the effi- 
ciency of the converting apparatus. 

Another point to consider besides the efficiency is the re- 
sistance in the conductor. In some cases, where fuel is 
extremely cheap, a large percentage of the energy may be 
used in transmitting the power and consequently the gen- 
erator would necessarily have an increased capacity in pro- 
portion to this percentage that is lost. Tables for the use 
of wire men have been prepared by the various companies, 
and while speaking of the generator, it is just as well that 
attention should be called to the table. Units used asa 
basis for their determination are the horse power and the 
16c. p.lamp. Itis apparent that a wire to carry a 16 ¢. p. 
lamp or a horse power, with a certain per cent. loss, does 
not even mean an approximation, the variable con- 
ditions that exist giving the expression only a very gen- 
eral meaning. The lamps or the horse power are assumed 
to take a certain amount of current, and though the cal- 
culations are correct, the entire table depends for its ac- 
curacy upon how near the assumption approaches the 
actual efficiency of the apparatus used. 

The capacity of the generators should be specified in the 
units that measure the energy in the form in which it is 
Dynamo-electric machines develop or produce 
electric energy measured in volts and ampéres. The 
carrying capacity of wires for this energy depends upon 
volts and ampéres. The candle power and horse power 
have nothing to do with it. Electrical generators have their 
capacity specified in volts and amperes, or in watts, giving 
the pressure in volts at which the specified power is pro- 
duced. Thesizes of the wires should be determined upon 
the basis of ampéres and volts, stating the percentage or 
number of volts lost in transmitting the currents. 

The English manufacturers give the capacity of the 
dynamo in watts, and a purchaser, even though he be 
ignorant of the first principles of electric machinery, could, 
with little trouble, find whether he had received the 
“apacity that he had paid for. But had the rating been in 
candle power or horse power the results could not have 
been so satisfactory. 

The Edison company in the United States and several 
others of the large electric manufacturing companies have 
given the capacity of their various generators in watts, but 
the agents and contractors seem invariably to overlook 
this, and propositions and contracts are drawn up with the 
generators rated in the indefinite terms, horse power and 
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lamps, or candle power. Why the Americans have adopted 
the candle power and the horse power as a basis of rating 
electrical machinery and the compilation of wiring tables 
is perhaps apparent to many; and the reasons were, no 
doubt, at onetime good. It is, however, obvious that this 
general use of these technical terms is entirely wrong and 
the electrician must be the means of reorganizing the sys- 
tem. The tendencies are in the direction of this needed 
reformation, but the change cannot be too rapid or too 
soon. The fundamental Ohm's law is thoroughly familiar 
to the intelligent workmen, and the sooner our calculations 
are confined to its mathematical accuracy and our generat- 
ing machinery rated in the proper unit, the better for the 
electrical business. 
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Compound Dynamos. 
Mr. Wm. Bren, of the electric light department of the 
British Museum, ina letter to The Electrician (London), 
says upon this subject: In your issue of this week, under 
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the head of Notes, you remark with regard to the City & 
South London Railway that, owing to the dynamos being 
used as simple shunt machines, variations in the main cur- 
variation in the _ light 
May I be allowed to draw atten- 
tion toa point which I have sometimes found occasions 


rent produce an awkward 


in the carriages. 


considerable annoyance to users of large compound ma- 
chines? It is the excessive sluggishness of the compound- 
ing which one gets when large masses of iron are employed 
in the magnets, due to Foucault currents and _ self-induc- 
tion. In machines with magnets of about three square 
feet in section the series turns sometimes require as much 
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as half a minute to complete their work after a consider- 
able variation in the main current. It remains to be seen 
whether this effect will cause trouble in the case of the 
City & South London Railway, when the series turns on 
the magnets of the dynamos are used. 1 inclose a few 
curves which may be of interest as helping to illustrate the 
lag of induction through the armature of a dynamo behind 
the exciting current in the field circuit. The experiments 
refer toa compound dynamo with magnets 20 inches x 8 
inches in section (unfortunately somewhat small). Figs. 1 
and 2 illustrate the rise of current in the exciting circuit, 
and the rise of potential difference at the terminals of the 
machines respectively, when running on open circuit at 
constant speed, the shunt circuit then being suddenly 
switched on to mains at a potential difference of 130 volts, 
A comparison of the ordinates of these two curves at the 
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same instant gives us a third curve which will represent to 
a certain scale the variation of the induction through the 
armature, with the exciting current producing it. 

In Fig. 3 this curve, with varying current, is compared 
with a similar one taken with a steady magnetizing cur- 
rent, a considerable interval being given between each 
reading to allow the magnetism to settle. 

The voltmeter used was one made by Messrs. Siemens, 
known as Type No. 3, havinga resistance of 1,878.12 ohms 
at 18 degrees C., and an ordinary electro-dynamometer 
was used in the shunt circuit to measure the current, both 
instruments being zero instruments. Curves like those 
given may readily be obtained by means of a good stop- 
watch and zero instruments by noting the time that elapses 
between the closing of the switch and the crossing of the 
zero by the index, a certain torque having been previously 
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placed upon the torsion head, after which the circuit 
is broken, the torsion on the heads of the instru- 
ments varied, and the operation repeated. In the 
case of large magnets a short-circuiting switch should 
be provided to avoid the stress which would other- 
wise be placed upon the insulation of the shunt coils at 
the moment of breaking the circuit between each read. 
ing. The value of L for the voltmeter was measured with 
various currents by my alt-current method, published in 
The Electrician (London), No. 632, Vol. XX V., and checked 
by Lord Rayleigh’s bridge test. The average value was 
found to be 1.05 henrys, corresponding to a time constant 
of .00053 seconds, the correction for which upon the poten- 
tial difference curve it was thought might be neglected. 
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The Construction and Use of Electrical Testing 
Apparatus. 


BY CHARLES P, FREY, CHIEF ELECTRICIAN OF THE GREELEY 
ELECTRICAL LABORATORY. 
VI. 
Reflecting and Direct Reading Galvanometers.—Since 
the Thomson galvanometers, described in the previous 
article, are the best, it would perhaps be a trifle contra- 
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dictory to assert that there are others which are equally 
valuable. While duly acknowledging their superiority 
(which is unquestionable) it remains a fact that they 
do not entirely overshadow and belittle other instru- 
ments of this type. There are several galvanometers 
which will render good service, and will amply fill all 
ordinary requirements. One of these (the Rowland or 
J. H. U.) has several of the essential features of the Thom- 
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son type. Itis constructed ina simple and substantial 
manner, and can be purchased at a much lower price 
than any other equally sensitive (see Fig. 25). The 
base and coil supports are of polished mahogany, and 
the coils, which are equal to the best, are fastened by a 
device which permits the ready substitution of others, A 
six-inch fibre is used, from which a light astatic system 
provided with a concave mirror is suspended. The fibre 
passes through a glass tube fastened to the top of the coil 
support. Asimilar tube constructed of brass may be sub- 
stituted, and provided with a directing magnet. These 
galvanometers are made in two forms, with one and two 
pairs of coils respectively. One of the coil frames is 
hinged, and may be opened without disturbing the con- 
nections, 

When a galvanometer of Thomson’s design is employed 
for tests in cramped and inconvenient localities, and the 
nature of the work requires a frequent change of position, 
much valuable time is necessarily lost in adjusting and 
leveling it. The delicate fibre which supports the astatic 
system is also liable to be broken, and in general, Thom- 
son’s galvanometers are best adapted for laboratory work, 
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To meet the demand fora galvanometer which will be 
sensitive and also portable, the author has designed the 
portable reflecting galvanometer. Fig. 26 illustrates this 
instrument, which has several novel features, and is a rad- 
ical departure from existing types. I1t has the advantage 
of being light and compact. The coils are suspended by 
employing a universal joint, and hence require no leveling. 
When released by withdrawing a bolt, the coils will at 
once assume a true vertical position, and the pendent 
magnet and mirror, suspended by a single fibre of silk, 
will swing freely in the space in their centre. When the 
instrument is to be moved, the pendent coils are secured 
by means of a compound bolt operated by one turn of a 
detachable key. The magnets and mirror are raised 
and held securely by the same operation, thereby releas- 
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ing the strain on the fibre, and obviating all dan- 
When the north-seeking pole of 
the directing magnet is nearest the N on the frame of 


ger of breaking it. 


the instrument, maximum sensitiveness will be obtained. 
The directing magnet should, however, be placed high up 
on the rod, and the instrument placed with its front facing 
west. When the directing magnet is reversed, and low 





Fig, 28.— VERTICAL DETECTOR GALVANOMETER. 


down, the galvanometer may be used in any position. 
These galvanometers are wound tu any resistance from 2 
ohms to 12,000 ohms. 

If required, an aluminium pointer can be attached to 
the mirror, and direct readings be had by noting its swing 





Fic, 26.—FREY PORTABLE REFLECTING GALVANOMETER.- 


Necessarily, the additional weight of this pointer will not 
contribute toward sensitiveness. 

For use in connection with a Wheatstone wire bridge, 
a low resistance galvanometer of a design illustrated by 
Fig. 27 is often sufficient. 

Instructors in physics frequently require a galvanometer 
of which all that is expected is that it will indicate the 
presence and} directive action of a current. For,this pur- 
pose a vertica] detector galvanometer (see Fig. 28), is 
convenient. Tocomplete the assortment, Fig. 29 is sub- 
mitted as illustrating a compact fibre suspension galva- 
nometer, the construction of which permits the complete 
revolution of the casing containing the coils and astatic 
system, without disturbing the leveling or connection. 
This is rendered possible by connecting the coils with"the 
binding posts’through sliding contacts. 
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Electrical Distribution by Transformers from Central 
and Eccentric Stations.” 


BY DR. J. A. FLEMING, M, A. 


Various devices have been invented by Prof. Elihu 
Thomson for preventing, by any possible chance, the con- 
nection of the primary high potential with the secondary. 
In 1885 he took out a patent for a ‘‘ Sheath” protective de- 
vice, in which a copper strip or divided plate connected to 
the earth is interposed between primary and secondary 
windings. Another device isto ground one end of the 
secondary circuit, as described in Prof. Thomson’s United 
States patent specification, No, 322.138, of 1885+; the latest 
arrangement, however, is the application of the film cut- 
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out described further on in connection with the series 
pocket) to automatically ground the secondary cireuit in 
case the high potential reaches it. 

The objection to the film device is that it is apt to be 
broken down incase of a lightning discharge reaching 
the line before the lightning arresters have a chance to 
operate. On underground circuits the film device can be 
used without any such risk. 

Figs. 10, 11, 12, 18, 14 show the various forms of cores 
which have been used in these transformers. Figs. 10 and 
11 show a type in which the coils are wound about two 
cores of similar shape, placed back to back, and each built 
up of C-shaped laminz. Laminated plugs are driven into 
the openings over the coils, and the whole securely fast- 
ened together with bolts. In this form it will be noticed 
that the break in the continuity of the iron core is not such 
as to offer air resistance to the lines of fcrce, its plane be- 
ing parallel to the plane of those lines. 

Fig. 13 shows another form of core in which the coils 
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are wound on formers and then driven over a tongue 
projecting from a core built of ‘‘ E”-shapedlaminz. Lami- 
nated plugs are driven into the openings over the coils. 
This is the type of core employed in the type ‘‘ E” trans- 
former shown in its box in Fig. 8. 

Fig. 14 shows the latest form of core. A plug of lami- 
nated iron is placed in the centre of a transformer coil, and 
sheets of iron cut in the form ofa hollow rectangle are 
placed about the coil. These squares fit the plug very 
closely, and render the magnetic contact very perfect. 

No insulating sheets are used between the laminz of the 
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transformer cores, the oxide of iron formed on the sheets 
during the annealing process being considered to be sufti- 
cient insulation for eddy currents. 

A nove} device due to Prof, Thomson is employed in the 
transformers for maintaining the induction of the cores in 
the plane of the laminz; zinc sheets, equal in thickness to 
two or three lamine, are introduced in the core at intervals 
of five sheets of iron. The magnetic resistance of these 
sheets prevents any distortion of the lines of induction, 
and serves materially to increase the efficiency of the 
apparatus. These sheets are shown by the heavy lines in 
Fig. 11 of the transformer. The primary and secondary 
fuses are contained in the ends of the iron cases, access 
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wt See letter in Electrical Review (London), Sept. 26, 1885, by J. A. 
Fleming, and subsequent correspondence. 
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being obtained by lids which can be screwed down. The 
primary fuses are mounted on ebonite, and the secondary 
on porcelain bases. It is remarkable to note how short 
these primary fuses are. The possibility of using such 
short fuse wires is dependent on the use of a dynamo of 
high self-induction. 

Constant-Current Transformer.—Figs. 15 and 16 show 
two forms of transformer adapted for transforming from 
a constant potential primary current to a secondary cur- 
rent of constant strength, the potential of the secondary 
varying with the number of lamps in circuit. 

Fig. 15 shows a type in which the coils are wound about 
opposite ends of a peculiarly shaped soft iron laminated 
core. This core is designed so that the magnetism in- 
duced by the primary is partially carried through that 
part of the core inclosed by the secondary circuit, and 
partly through the air space A. The transformer core is 
properly formed and proportioned, so that any decrease in 
the number of lamps on the secondary circuit by decreas- 
ing the secondary circuit resistance increases the reaction 
of the same on the primary, and causes a greater leakage of 
magnetism across the air space A. This cuts down the 
induction in the secondary and increases the self-induction 
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of the primary, thus proportionally decreasing its current. 
Fig. 16 shows an ingenious device invented by Prof. 
Thomson for maintaining a constant secondary current. 
It is upon the same principle as the arrangement often used 
in laboratory experiments, consisting of a secondary coil 
balanced on a scale arm over a primary coil, the secondary 
being connected in series with an incandescent lamp. When 
an alternating current is sent through the induction coil 
the lamp coil is repelled, and adjusts its height above the 
primary induction coil, in accordance with the induction 
in itself, and maintains the current in itself constant even 
for varying primary current by its changing distance. 

The secondary coil of the transformer in question is 
movable on the core, and is supported by a rod from a lever 
bearing an adjustable counterbalance. At full load the 
counterbalance is so placed as to allow the secondary to 
lie close to the primary. If the secondary resistance be 
decreased its current increases momentarily enough to cause 
the secondary coil to be repelled from the primary and to 
assume some position above the latter at which point its 
reaction is the same as before, and its current again becomes 
normal, 

A third device used for the same purpose as the above, 
but of a different nature, is shown in Fig. 17. A reactive 
coil, as is shown in Fig. 18, and explained under the head 
of regulating devices, is connected in the circuit of lamps 
in series on a constant potential system. Its sheath is 
counterbalanced by the weight P, and the weak spring S 
holds the sheath over the coi] under normal load. On the 
extinction of a lamp in the circuit the reaction of the 
sheath on the coil increases and the sheath is repelled, thus 
increasing the self-induction of the coil and reducing the 
lamp current to its proper amount. 

Regulating Devices—Reactive Coil or Dimmer.—This is 
a device used in alternating current work to serve the same 
ends as rheostats in direct current plants. They are used 
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Fie 15.—CoNsTANT CURRENT THOMSON-HOUSTON TRANS- 
FORMER. 

in central stations for adjusting the potential of the feed- 

ers, and in theatres for controlling the candle power of the 

lamp. 

They are, in principle, choking coils in which the wina- 
ing is about a laminated soft iron ring, and in which a 
heavy envelope of copper adjusts, by its position as regards 
the coil, the self-induction exerted by it. 

Fig. 18 shows the general form of the reactive coil. <A 
winding of well-insulated copper wire of comparatively 
few turns surround one part (about one-eighth of the cir- 
cumference) of a laminated iron ring. Inside the ring is 
a laminated iron drum, supported in bearings and fitting 
the inside of the ring very closely. A copper sheath is 
fastened to this drum, and is rotated about with it. When 
it is over the coil, its width is just sufficient to completely 
cover it. This sheath mounted upon the drum forms 
a closed coil, of very large section, about the ring, and 
fits so closely to it as to leave but a small air space inside 
or out. 

The action of the dimmer will be evident from what 
has been said of its construction. When the sheath is 
over the coil, the latter is in the same condition as the 
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primary of a short-circuited transformer, and offers but 
slight resistance to the flow of current. In some dimmers 
the coil is short-circuited when the sheath is in this po- 
sition. When the sheath is rotated away from the coil 
its reactive effect is diminished, and the self-induction of 
the coil is increased ; when it is in its furthest position 
from the coil the magnetic field of the latter is closed 
through the drum-shaped core and its self-induction is 
very great. 

This same device, of a movable secondary having but 
one turn of heavy metal, is used as a transformer for elec- 
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tric welding work. In this case the sheath is not a7closed 
circuit, its terminals being connected to the pieces to be 
welded. 

The principle which underlies this instrument is simply 
that the presence of a closed secondary circuit near to a 
primary coil greatly reduces the inductance of that pri- 
mary, and has the effect of decreasing the impedance of 
the primary circuit in question. When the sheath is di- 
rectly over the primary it is traversed by very heavy in- 
duced currents, and hence there is a certain waste of en- 
ergy in employing such an apparatus ; but it has great ad- 
vantages over a simple graded choking coil, in that the 
impedance can be varied continuously and without break- 
ing circuit. 

(To be continued.) 
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Chicago’s Electric Subways. 
The Cincinnati Council recently directed a special com- 


mittee to examine the electric subways in Chicago with a 
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Fic. 17.—BALANCED REACTIVE COIL. 


view to the introduction of a similar system in Cincinnati. 
The following is an extract from the committee’s veryjfull 
and complete report : 

‘*On the burying of electric wires we would report that 
Chicago has been placing all wires under ground] since 
May, 1883, and that the system is successful and entirely 
practical. All wires are placed under ground, and various 
forms of conduits are used, all of them «‘ ivient{for the 
purpose intended, and differing mainly on t).e score of rel- 


a, ees 
~ 
~ 


Sf ° ‘ 





Fig, 18.—REACTIVE CoIL OR DIMMER. 


ative cost. The city of Chicago has a conduit system 
constructed by itself. This system consists of nine lines of 
ordinary three-inch iron pipes laid in three rows super- 
imposed, and occupying a space of less than a square foot 
on the cross section. 

‘These nine lines of pipe, buried some five feet deep, are 
reached by manholes four feet square and placed 250 or 
300 feet apart. The electric wires, singly or in cables, are 
run through these pipes, and at the manholes connections 
are made for running single wires to adjacent property. 
The cost of this conduit system is not great. The man- 
holes cost $100 to $125 each, and there are about 20 of them 
to the mile. That is, the manholes cost about $2,000 per 
mile, The additional cost of conduits per mile is easily 
calculated, and is the cost for nine, twelve or any other 
number of lines of iron pipe of the cheapest and lightest 
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variety, and the placing of the same underground. Terra 
cotta common sewer pipe and other forms of pipe may be 
used, but common iron pipes seem to be most satisfactory, 
as securing better jointing and exclusion of water. A large 
pipe of nine inches or more diameter may be substituted 
for the small pipes, but the larger pipe seems to require 
more expensive insulation of the wire placed therein. 
The estimated cost of three-inch iron pipe is 10 cents per 
foot, or 90 cents per foot for a conduit of nine pipes. In 
addition, 50 cents per foot for laying same, making a total 
cost of about $7,500 per mile. Adding cost of manholes, 
the completed system of conduits should not cost more 
than $10,000 per mile. For a single nine-inch pipe the cost 
would be less. A fair rental for the use of one or more 
ducts of such a conduit would not be a heavy tax on any 
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LAG SCREW WRENCH. 


company using the same. The city uses its own conduit for 
fire alarm, police, telegraph and electric lighting wires. 
Private companies use conduits of their own construction 
The city of Chicago has three systems of electric lighting. 
The city itself owns a plant from which it operates some two 
thousand electric lights in a certain territory at an estimated 
cost of $80 per lamp per annum. This is exclu- 
sive of any interest on the investment, and, of 
course, exclusive of dividend paying, and _ represents 
approximately the actual running cost of operation. The 
Mayor of Chicago, from whom we obtained this informa- 
tion, could only give $80 as the approximate running cost, 
and did not have confidence in the accuracy of the figures. 
Another part of the Chicago territory is lighted by the 
city by contract at $165 per lamp per annum. Still other 
territory, more nearly suburban, is lighted by electricity 
by contract, the contracting company undertaking to 
light thé territory satisfactorily at the cost of the gas and 
gasoline lamps displaced.” 
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The Climax Wire Tag. 





Some of the Massachusetts lawmakers have recently 
made it compulsory for all electrical companies owning 
overhead wires in certain large cities to place tags upon 
the different classes of wire, so that they may be easily 





CLIMAX WIRE TAG. 


distinguished from each other by linemen or other work- 
men in making repairs. 

The accompanying cuts show a simple tag which has 
been designed for this purpose, and is now placed on the 
market by Fred. M. Kimball & Co., of Boston, Mass. The 
plan upon which these tags are manufactured contem- 
plates the use of different shapes for distinguishing the 
different varieties of current carried by the wires to which 
the tags may be attached. The shape of the tag will be 
nearly always discernible, even when from various causes 
the linemen mav not be able to read the marks on it. 

Fig. 1 shows the tag fastened upon an insulated wire, 
and Fig. 2 shows the different shapes contemplated for arc, 
direct incandescent, power, and alternating circuits, The 
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CLIMAX WIRE TAGS FOR DIFFERENT CIRCUITS. 


tags are made of zinc stamped out of sheet metal, and any 


words or characters desired, such as the name of the com- 
pany, or some word distinguishing the circuit, may also be 
In fastening the tag 
upon the wire it is simply bent around it and the lugs at 


stamped in the centre of the tag. 


the end of the arm bent over to hold it firmly in position. 
No tools are required, 
—__o-r |] ooo" 


Lag Screw Wrench. 


The general use of the lag screw wrench in various 
branches of electrical work has brought out a special tool 
of this nature. The lag screw wrench shown in the cut, 


brought out by the Electrical Supply Company, of Chicago, 
is eight inches long, of wrought iron, and very strong. 
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The width of opening varies, narrowing toward the end of 
the tool, so that screws of various sizes may be handled, 
The tongue keeps the wrench in position about the screw 
head. 
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The Stewart-Hall Train Order Signal. 


There has been considerable demand from time to time 
for asystem of railroad signals to be used as train order 
signals. A system designed to meet this demand is that 
shown in the accompanying illustration, designed jointly 
by Mr. Robert Stewart, superintendent of telegraph of the 





Fig. 3.—HALL RAILROAD SIGNAL POST, 


Central Railroad of New Jersey, and Mr. William P. Hall, 
whose svstem of signals it will be remembered was de- 
scribed in THE ELECTRICAL WORLD of July 5, 1890. 

_ The system is remarkably complete, and is very simple 
in its operation. A diagram of the circuits is shown in 
Fig. 1. The regular semaphore or disc signal as used in 
the Hall system is used in this connection. In the circuit 
of the semaphore is placed a switch C’, and also an indica- 
tor box D, which is shown in Figs. 1 and 2. The position 
of the signal may be made at safety or danger as desired 
by the operation of the switch. The opening of the cir- 
cuit by means of the hand switch causes the signal to go 
to danger and this also allows the drop in the indicator 
box to fall, displaying the words ‘‘train order.” This 
switch for setting the signal is placed on the operator’s 
table. On receiving an order for a train from the de- 
spatcher, the operator sets his signal against the train by 
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A Self-Registering Wire Gauge. 





Every electric wireman has, at some time or other, felt 
the need of a convenient gauge which could be carried in 
his pocket, and which when applied directly to the wire 
would give its exact size without further calculation. A 
simple device of this kind is illustrated in the accompany- 
ing cut, which is the full size of the instrument. Its 
method of operation and the way in which it indicates 








SELF-REGISTERING WIRE GAUGE. 


upon a graduated scale the gauge of the wire will be seen 

without further description. This wire gauge is made by 

Mr. M. 8. Shapleigh, 112 South Fourth street, Philadelphia. 
———————_—-o+e > ++ — 


A Battery Connector. 


The accompanying illustration shows a new battery con- 
nector which is manufactured by J. H. Leakin, 1,819 Lin- 
den avenue, Baltimore, Md. It possesses quite a number cf 
features that appear to be of considerable value in a piece 
of accessory apparatus of this kind. It wil) be seen that 
the connection is made firm by means of a cam, shown 
on the left of the cut. In making the connection the 
cam is opened, the teiminal of the zinc of the battery is 
placed between the cam and the screw, the cam is then 
brought down opposite the screw, which is turned slightly 
toward the right until it touches the zinc. The cam is then 
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CONNECTOR FOR BATTERY ZINCS. 


released, the screw is turned slightly to the right, and the 
cam again brought opposite the screw. No binding post 
is needed with this connector, as the wire can be fastened 
into the connector as shown in the cut. This little piece of 
apparatus also makes a very suitable connector for tem- 
porary use. 
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Electrical Progress in Paris. 


At the first of the year an important addition was made 
to the Paris central lighting stations by the coming into 
operation of the central station of the Edison Company in 
the Avenue Trudaine. This station, like the others of the 
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FIG. 2. 


FIGS. 1 AND 2.-DIAGRAM OF STEWART-HALL TRAIN SIGNAL CONNECTIONS. 


opening his hand switch. In a great number of cases a 
station operator has many other duties to perform and ex- 
perience has shown that he often forgets to deliver a train 
order, but with this system to clear his signalit is neces- 
sary for him not only to restore his switch but to go to the 
indicator box and press a push button, and this operation 
sets the signal again at safety. The signal itself is shown 
in Fig. 3, but in place of this the regular Hall disc signal 
may be employed if desired. 

A test of this signal was made on Thursday of last week 
at Summerville, N. J., before a company of representative 
railroad men, a special car being sent over the Central 
Railroad of New Jersey. The test was entirely satisfac- 
tory, and admirably displayed the simplicity and complete- 
ness of this new system of signals, 


same company, ison the three-wire system, and is con- 
nected to the station in the Faubourg Montmartre. [ts 
present capacity is 24,000 eight candle-power lamps, but 
ultimately it will be able to supply twice this number. 
When complete the plant will comprise six Belleville bvil- 
ers and eight Weyher and Richemond engines, coupled 
direct to eight-pole Edison dynamos, each having an out- 
put of 800 ampéres and 125 volts at 135 revolutions. 

The results of installing letter boxes on the cars of the 
Tramways-Sud have proved so satisfactory that the postal 
authorities extended the system, on New Year’s Day, 
the cars of the Tramways-Nord. During September 12,00 
telegrams, postcards and letters were transmitted in this 
manner from the suburbs to the offices in Paris, and in Oct. 
and Nov. the figures were 15,000 and 17,000 respectively. 
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Electromagnetic Mechanisms.* 
BY PROF. SILVANUS P. THOMPSON, D.SC., B.A. 


CYCLE OF OPERATIONS IN THE STROKE OF AN ELECTRO- 
MAGNET. 

Passing from the properties of the material to those of a 
definite electromagnetic apparatus, the cycle of relations 
between magnetizing force and magnetism may be still 
traced out by means of diagrams. Fig. 4 relates to a cer- 
tain horseshoe electromagnet. The curve O P represents 
the ascending curve of the electromagnet, when its arma- 
ture was about one-twenty-fifth of an inch away. Under 
these circumstances, owing to the reluctance to mag- 
netization of the air-gaps, a given magnetizing power 
(ampére turns of circulation of current) will produce less 
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magnetization than if the magnetic circuit were closed. 
The second curve Q R is the descending curve of the same 
electromagnet when the armature is close un to the core, 
closing the magnetic circuit. Now, suppose such an electro- 
magnet to be used to do the work of drawing up its arma- 
ture. We may consider the successive operations of pro- 
ducing a complete stroke, exactly as the engineer discusses 
the cycle of operations in the stroke of the piston in the 
cylinder. Starting at O, with the armature away from the 
core, the magnetizing current is turned on, and the mag- 
netization is carried to the point corresponding to P. Sup- 
pose now the armature is allowed tc move up to the core. 
The magnetization is increased because of the more perfect 
condition of the magnetic circuit. During the movement 
of the armature mechanical work is performed, and as the 
magnetizing power is kept all the time at a constant value, 
the line P Q represents (magnetically) this operation. If, now, 
the magnetizing current is cut off the magnetization fol- 
lows the right-hand descending curve to R. During 
this operation a certain amount of energy is restored mag- 
netically. If, now, the armature is permitted to fly 
back to its initial position, thus opening the gaps in 
the magnetic circuit, the residuat magnetization 
will disappear almost entirely (provided the iron is 
soft), and the energy it represents is wasted as heat. 
The area OP Q R O represents the whole quantity of 
energy magnetically applied to the system. Part of this, 
OQ RO, is wasted by hysteresis; the other part, O PQ O, 
is utilized in doing mechanical work. As a mat- 
ter of fact, these four operations do not occur separately in 
a stroke; for the armature usually begins to move before 
the magnetism has grown up to the point P, and it begins to 
fly back before the residual magnetism has entirely disap- 
peared. The actual cycle is not made up of two straight 
lines and two magnetic curves any more than the actual 
diagram on the indicator card of a steam engine consists 
of the two isothermal and two adiabatics of the ideal case. 

Asa matter of fact. the motion of the armature itself 
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sets up in the copper wire an induced electromotive force 
which tends to diminish the magnetizing current during 
the time that the motion lasts. The efficiency of the ar- 
rangement as an engine depends indeed upon the magni- 
tude of such counter-electromotive forces, and upon the 
degree to which they cut down the working current. But 
this diagram does not represent the electrical losses: it 
exhibits solely the magnetic quantities concerned. Were 
a greater amount of time available, one might enlarge 
upon the mode in which the energy is transferred elec- 
trically to the magnetic system; how the approach of the 
armature by increasing the magnetic induction as it com- 
pletes the magnetic circuits sets up counter-electromotive 
forces, the electric energy utilized being proportional to 
the integral product of the current into the counter-elec- 
tromotive force so generated. This is too wide a field for 
discussion at the present moment. 

It might also be pointed out that this diagram does not 
exhibit the mechanical value of the force at any part of 
the stroke. During the part of the stroke corresponding 
to PQ, in which the armature is approaching the core, 
there is an ever-increasing pull. On the other hand, during 
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the return stroke the magnetism is undergoing the transi- 
tion from R to O, and work is being done upon the arma- 
ture instead of by it. There is an analogy, however, here 
also to Carnot’scycle diagram. That diagram does not ex- 
hibit the thermal quantities concerned in the different 
parts of the cycle. Heat is taken along one of the isother- 
mals and rejected along the other, but the length or posi- 
tion of those isothermals does not exhibit the quantities 
thus supplied to the engine or expelled from it. Heat 
values are not exhibited upon the Carnot diagram of 
mechanical work; neither are mechanical values exhibited 
upon my diagram of magnetic work. 

THE ESSENTIALS OF ELECTROMAGNETIC ENGINEERING. 

It will be evident from what I have already said that 
among the most essential matters with which an electro- 
magnetic engineer must be conversant are the properties 
of iron and the principle of the magnetic circuit. No in- 
considerable part of the training of the mechanical engi- 
neer is devoted to acquiring a knowledge of the mechani- 
cal properties of materials; expensive and elaborate testing 
machines are devised for investigating those properties. 
The numerical values ascertained by such tests enter into 
every calculation of structures; affect every point in the 
design of machinery. For the electromagnetic engineer 
there is, indeed, the double study not only of the magnetic 
properties of iron, but of the electric properties of the copper. 
He has to be thoroughly acquainted with the laws govern- 
ing the generation and flow of electric currents; an 
acquaintance not to be made second-hand from books or 
lectures. Doubtless a complete experimental knowledge 
of these things may be facilitated by judicious teaching. 
Analogies are often helpful. No excuse is therefore 
needed for introducing the following table of analogies 
concerning the matters which are akin in several branches 
of engineering: 

Mechanical. 


Hydraulic. Electrical. 


| > 
| 


Force. |Pressure. Volts (pressure). 

Rate of displacement Quantity of flow Ampéres (current) 
of mass (pounds per; (gallons per minute)) (coulombs per sec.). 
minute). | 

Friction (coefficient Fluid friction 
of). | efficient of). 

Inertia of mass, Inertia of mass. 

Elasticity. Compressibility . 


(co- Ohms (resistance) 


uads (self-induction). 
iF arads (capacity). 


One of the most strange things about electricity which 
until recent years can scarcely be said to have been com- 
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prehended is this: that although electricity, when at rest, 
apparently possesses no weight, and occupies no space, yet 
when it is moving along in a wire as a current, that current 
possesses a species of inertia. Still more strange is it that 
the inertia of the current apparently resides not in the cop- 
per wire within which the so-called current is flowing, but 
in the space outside the wire, and depends on the external 
medium. The inertia of an electric current flowing along 
ina copper wire is less if the surrounding medium is air 
than it is if the surrounding medium is iron. This inertia 
effect is, indeed, inextricably mixed up with the fact that 
the current sets up a magnetizing action in the medium 
surrounding it. Our electromagnets are examples of 
spaces filled with iron, entirely exterior to the copper wire 
in which the electricity flows, nevertheless being mag- 
netized by that flow of electricity, and acting as an inertia 
drag upon it. 

Supposing these things, magnetic and electric, to be mas- 
tered, there remains yet one piece of practical education of 
the highest importance to the electromagnetic engineer, 
namely, how to convey an electric current and to confine 
it to its proper channel. The proper jointing of electric 
conductors is relatively a much more important matter 
than the riveting of girders, the splicing of belts, or the 
wiping of plumbers’ joints. And the problem of properly 
insulating an electric conductor is much more difficult 
than that of preventing leakage of water, gas or steam. 
To make things water-tight or steam-tight is a com- 
paratively simple matter. To make things proper- 
ly electric-tight is by no means so easy, especially 
when high electric pressures; are employed. To insulate 
an electric conductor is a fine art. The materials employed 
must be not only electrically non-conducting, but mechani- 
cally capable of resisting the (electric) stresses to which they 
are subjected. Moreover, these same stresses, acting as 
mechanical tensions at right angles to the surfaces of the 
copper conductors, combined with mechanical pressures in 
all directions parallel to those surfaces, are proportional, 
not to the electric pressure, but to the square of it. Thus, 
Mr. Ferranti, supplying certain districts of London by 
electric mains from Deptford at an electric pressure of 
10,000 volts, has to provide adequate insulation capable of 
resisting being pierced by tensions which are 25 times as 
great as those that would arise if the conductors were 
worked at a pressure of 2,000 volts only. ‘The insulator 
must mechanically resist being broken down by a spark 
piercing it, Adequate mechanical resistance is an absolute 
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necessity, quite apart from any apparent value of its so 
called electrical resistance. The electromagnetic engineer 
must understand all about this. : 

But in addition to any mechanical knowledge he may 
possess, and beside all the practical experience he may ac- 
quire about the behavior of electric currents and changes 
at various pressures, he must acquire, as my discourse to- 
night will have shown you, a thorough knowledge of the 
purely magnetic branch of thesubject. You cannot ignore 
the fact that much of this knowledge is quite of recent 
date: is not yet possessed by any very large number of 
men. There are, as yet, very few shops or factories where 
a young engineer can pick up a knowledge of these things. 
They are not like the ordinary matters of mechanical engi- 
neering, thiggs to be learned anywhere, and known to 
thousands of trained men. Indeed, I think Iam putting 
forward no unfair claim when I say that it is to the tech- 
nical colleges of one description or another that the major- 
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ity of young engineers must, in the present state of the in- 
dustry, betake themselves if they wish to make a full ac- 
quaintance with the principles, not to say the practice, of 
electromagnetic engineering. Not that there do not exist 
factories and shops where this branch of the great engi- 
neering industry is carried on, and where an admirable 
practical training is to be had ; but these are relatively few, 
and hence entrance to them is a matter of some difficulty. 
EXPERIMENTS ON MAGNETIC CIRCUITS, 

Returning to the principle of the magnetic circuit, I will 
now illustrate by experiments the important principle 
which I have already enunciated, that the circuit always 
tends so toalter its configuration as to better its form and 
close up all gaps. The cylindrical iron plunger which I 
showed you a few minutes ago is sucked into the tubular 
coil in virtue of this very principle. It tends to settle 
down with both ends equally protruding, for in this 
position it best affords a passage for the magnetic lines 
which leak back outside invisibly, through the air, from 
one end of the plunger to the other. Coned plungers act a 
little differently; their range of action is somewhat more 
extended. With them the maximum pull occurs not when 
the apex is just protruding through the coil, but after it 
has protruded some distance; and the final position in 
which they tend to settle is one in which the apex end pro- 
trudes much further out of the coil than the broad end 
protrudes. 

Here I have an electromagnet consisting of a vertical 
cylindrical core about 12 inches long and 3 inches in 
diameter, surrounded by a coil of copper wire. When I 
turn on the current the magnetic circuit must complete 
itself in a very imperfect way by an invisible fountain of 
magnetic lines streaming up mostly through the top face 
and turning down on all sides in curved paths. Obviously 
these magnetic lines, where they emerge through the top 
surface, will crowd toward the periphery, rather than come 
up through the centre, so that they may traverse as short 
a route as possible. One would, therefore, expect to 
tind, if one explored the top surface with an iron bullet, 
that the bullet is attracted more powerfully at the 
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Fig. 8. 

edges than at the middle part. It is a very easy thing to 
try this with a spring balance to which the bullet is hung; 
but it is still more readily shown to an audience in another 
way. Here is an iron ball, about 14 inches in diameter. 
If I place it on the top of the electromagnet it immedi- 
ately rolls to the edge—taking that position where it helps 
most to complete the magnetic circuit. If I now transfer my 
iron ball to this large electromagnet, which has two cylin- 
drical cores, each about 2 inches in diameter and 11 inches 
high, connected at the bottom by an iron yoke, I find that 
the ball placed on the end of either core invariably rolls to 
the innermost point on the periphery nearest to the other 
core; for in this position it most nearly fills the gap be- 
tween the poles. 

Let me show you in this same connection a strange and 
paradoxical experiment with the same vertical cylindrical 
electromagnet that I used a moment ago. Its top surface 
is about 3 inches in diameter, Here is a disc of tin plate 
nearly 24 inches in diameter. Every engineer knows that 
tin plate is made of iron, tinned upon its surface; and 
every engineer will therefore be quite ready to believe that 
if I lay this little disc of tin plate down upon the middle 
of the circular surface of the electromagnet, and then turn 
on the electric current, the little disc will be held tightly 
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down. But will it? Not by any means. Instead of stick- 
ing itself down you will see it jump suddenly over and lie 
down, overhanging tlfe edge. It tries to get into such a 
position that it improves the circuit. I replace the disc of 
tin plate by a thinner disc of ferrotype iron (Fig. 5), and 
yo. notice how it actually bends up under my finger in its 
effort to turn over and get away from its central position. 

Not less strange is the action exhibited by the apparatus 
before you, consisting of an iron tube, surrounded by a coil 
of wire, and having two short iron cores inserted in the 
ends of the tube. You expect these cores to be drawn in 
when the electric current is made to circulate around the 
tube. Nota bit of it! There is iron already--the tube—- 
through the coil, and the short cores will best complete the 
circuit not by being drawn in, but by being 
pushed out. I turn on the current and they 
instantly protrude. Two light pendulums of 
wood are placed opposite to them, so that you 
may see at a distance how the cores are 
urged outwards. This apparatus was devised 
by Mr. Shelford Bidwell, who also has lent me 
another model, illustrating the same principle 
(Fig. 6). This consists of two strips of thin, 
springy sheet iron joined at the ends, but bowed 
outwards. If this is placed inside a magnet- 
izing coil it elongates itself when the current is 
turned on. If, on the contrary, you place within 
the coil two separate flat strips tied together at 
their middle they tend to open out at their ends 
when the magnetizing power is applied, for by 
opening out they can best help the magnetic lines 
to find return paths through the air. There isa 
whole class of small pieces of mechanism, used chiefly in 
the construction of ampére-meters and such-like instru- 
ments, depending on this same principle of an apparent 
magnetic repulsion. Several of the sheet diagrams on the 
wall relate to these devices. 

In another instrument (an ampere-meter) devised by Mr. 
Evershed, a small piece of iron, C (Fig. 7), pivoted upon an 
axis, is attracted round, parallel to itself, into a position 
between the curved cheeks of two other pieces of iron, A 
and B, all being inclosed within a tubular coil of copper 
wire. Another way of carrying out the same ideais shown 
in Fig. 8, where a curiously wrought central piece of iron 
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R, having two wedge-shaped tongues—one of which is 
shown below in an edge view—is placed between the poles, 
P and Q, of an electromagnet. This central piece tends so 
to turn as to bring into the direct line between the poles 
the greatest possible thickness of iron. 

One of the latest devices for procuring a rotatory move- 
ment electromagnetically is depicted in Fig. 9. Here there 
are two magnetizing coils, each with an aperture through 
its middle. The iron cores are both coned and joined 
together so as to constitute portions of the rim of a wheel. 
They tend to plunge deeper and deeper into their respective 
coils. 

(To be continued.) 
00 00 


Municipal Lighting. 


A billin equity by 10 legal voters of Peabody, Mass. 
praying for an injunction to restrain the town from engag- 
ing in the electric light business recently came up before 
the Supreme Court of Massachusetts. The case raised two 
questions : Whether a town may, without special legisla- 
tive authority, incura large expenditure for the erection 
and maintenance of an electric light plant for the purpose 
of lighting its streets, and second, whether, if a town may 
do this, it may incur a larger expenditure than would be 
necessary for such purposes with a view of selling electric 
light for commercial purposes, not only to its own citizens, 
but to the public generally. 

In conclusion, the court says: ‘‘The subject of con- 
structing and maintaining gas or electric works for the 
manufacture of gas or electricity, and the distribution of 
them through the streets of towns and cities for the pur- 
pose of furnishing light, is one of too much importance to 
be attached asa mere incident to the power given to erect 
and maintain street lamps, and we think that if the Legis- 
lature intended that towns generally should have author- 
ity to erect and maintain such works, the authority would 
have been plainly expressed in the statutes, with such limi- 
tations and accompanied by such restrictions as the Legis- 
lature might think it prudent to establish. We see no indi- 
cations in the existing statutes that the Legislature intended 
to make provision for the exercise of any such authority by 
the towns of the Commonwealth. If we assume that the 
only action now contemplated by the town of Peabody is 
the erection and maintenance of electric works for the 
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purpose of lighting its streets in the manner shown by the 
evidence, still we are of opinion that the vote is beyond 
the legal right and power of the town. A decree was 
entered for the petitioners.” 
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A Novel Lamp Support. 


We show herewith two illustrations of a most novel and 
useful flexible stand for incandescent lamps that should 
prove most convenient in numeroussituations, It is a uni- 
versal joint of a rather extraordinary character, consisting 
of a metallic tube made up, as shown very distinctly in 
Fig. 1, of a spiral structure of metal rings, and capable of 





FIG. 1.-A FLEXIBLE LAMP SUPPORT. 


being twisted about into almost any conceivable curve, re- 
maining fixed wherever it is put, and enabling the lamp 
which it carries to be twisted out into the position which 
may prove most convenient for any desired purpose. 

For desk use and working over machinery where it is 
frequently necessary to change the position of an incandes- 
cent lamp, this invention, which is due to the ingenuity of 
Mr. Almond, is really of great service as a substitute for 
the more complicated arrangements of flexible cords and 
removable stands, which are now generally employed to 
serve the same purpose. The apparatus does its work ad- 
mirably in practice, and can be well employed for many 
other purposes besides holding incandescent lamps; for ex- 
ample, it would make a capital telephone stand, would 
prove enormously convenient to carry the illuminators for 
a microscope, and could be put into successful use 
in wriggling a gas jet into the most effective position for 
illuminating a piece of work. It has also been success- 
fully employed for carrying compressed air under a press- 
ure rather higher than is permitted by ordinary flexible 
tubes. Its numerous opportunities for usefulness can be 





Fig, 2.—A FLEXIBLE LAMP SUPPORT. 


better appreciated by examining the tube itself than: by 
any description, and this brief account may prove of service 
in bringing it to the attention of those who would find it 
filling a long felt want in their own business. 
—_———_—-__ poo oo a 


An Electric Soldering Iron. 





We illustrate herewith a very ingenious and effective 
soldering iron intended to facilitate all mechanical opera- 
tions where a large amount of soldering has to be done. It 
is the invention of Mr. W. M. Miner, of the Tide Water Oil 
Company, Bayonne, N. J., and has been put through a 
series of successful experiments at the works of the com- 
pany. As will be seen from the cuts, it consists of a cop- 
per tip like those ordinarily used on soldering irons, having 
heating resistances of German silver wire coiled 
about the shanks that connect, this tip with the 
handle. The tip and handle are fitted to screw 
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on, the resistances are covered with a copper 
cylinder stili further to lead the heat to the tip and to pro- 
tect the wire from injury; the insulation is of mica and as- 
bestos so packed around the resistance coil as to prevent 
short circuiting, and to insulate the coils both from each 
other and from the body of theiron. At the handle a slate 
base with winding posts for the supply wires is employed, 
and the whole apparatus is of the size, shape and general ap- 
pearance of the large soldering irons used for heavy work. 

The Tide Water Oil Company exports an enormous quan- 
tity of oil in five-gallon cans, and it was for soldering up 
these after filling that the Miner soldering iron was espe- 
cially devised. The cans themselves are soldered by ma- 
chinery, an almost automatic apparatus for the purpose 
being provided, but after filling is accomplished 
the covers must be soldered on by hand. Up to 
the present time all this has been done with ordi- 
nary soldering irons, and to avoid the danger of 
fire that is always imminent in such operations 
it is necessary to place the heaters quite outside 
the room where the filling is done, compelling con- 
stant running to and fro to change the cool irons 
for hot ones. It was evident that a self-heating 
iron would be an enormous advantage both in 
saving time and labor, in avoiding danger and 
increased insurance rates, and in facilitating bet- 
ter work by enabling the iron to be kept at a con- 
stant temperature, instead of, as at present, being 
put into use at a temperature considerably above 
that most desirable, and finally cooled down until 
the solder sticks to the iron. This electric solder- 
ing iron seems particularly well adapted for the 
work, as the temperature can be brought to any desired 
point and kept steadily there through an entire day’s work, 
while the danger from fire is entirely eliminated. 

In practice the soldering iron that Mr. Miner has devised 
works admirably and will giveat least as good results as 
the present ones in the hands of any workman, while its 
convenience can scarcely be overestimated. Ata recent 
test the electric iron was used most successfully in the reg- 
ular soldering work of the company, and the measurement 
of the electrical energy required showed that the cost of op- 
eration would be very trifling. Between three and four- 
hundred watts, in other words about as much as would be 
required for half a dozen incandescent lamps, proved 
quite sufficient to keep the iron in steady operation. A 
smaller model of a similar sort has been kept at soldering 
heat very steadily by an expenditure of not over 60 or 70 
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ELECTRIC SOLDERING IRON. 


watts. For all cases where a large amount of soldering has to 
be done this new adaptation of electricity should prove a 
great convenience. Workmen take very kindly to it, and 
are quick to appreciate the advantage of not having to stop 
work and shift irons. It goes quite without saying that it 
can be made of any size or shape desired, and in use it is 
handled with the same ease as the irons ordinarily em- 
ployed. The heating resistances, of course, may be of Ger- 
man silver, iron or carbon, The latter has certain advant- 
ages in the way of durability that may cause it to be 
adopted in manufacturing these irons on a large scale. The 
performance of Mr. Miner’s invention is certainly admir- 
able, and he is to be congratulated on having obtained a 
practical solution of the difficulties involved in a new and 
unique application of electricity to commercial purposes. 


Financial Intelligence. 


THE ELECTRICAL STOCK MARKET. 


‘The Stock Market.—It is a hard matter to find two men who 
agree upon the prospects of the market. Stocks are keeping up 
very well, and yet the market hardly presents a healthy tone. A 
large number of shares have been disposed of during the week, and 
the bull clique seem to be running things at a pretty lively gait. 
It is of course more pleasant from the standpoint of the public to 
encounter a rising market, but the situation has not changed from 
last week. The prospect of silver legislation still haunts the mar- 
ket and retires conservative buyers when they would be most in- 
clined to trade. Stocks went down and silver went up upon the in- 
formation that the Senate had passed the silver bill. 


Mooney iseasy. The bank statement still continues to be favor- 
able to a rising market. The increase of deposits to $7,852,500 repre- 
sents actual cash, and the aggrexate increase of specie and legal 
tenders is $7,762,700, while loans have been paid off to the extent of 
$510,600. So far as money and the general condition of business are 
concerned, everything is favorable to a continued rise of the mar 
ket with the exception of prospective silver legislation. 


Electrical Stocks have had a good market during the week. 
The stock lists show that most of these stocks have been steady. 
and in some cases a market still advancing. 


Westinghouse Stock.—A great deal of publicity has becn 
given to the affairs of the Westinghouse company of late. Th: »' 
visory board appointed by bankers and business men of Pittsburg): 
to investigate W estinghouse interests for the purpose of‘advanci.xz 
$500,000 to the Westinghouse company, reported adversely upon th« 
loan and returned the cheques of subscribers. This action was an 
ticipated by dealers in this stock, and the result was it did not drop 
to any appreciable extent. It is understood that one of the resolu 
tions under which the committee acted required them to 
arrange jfor the extension of claims against the company, 
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and as this would entail a great amount of hard work and much 
time the members of the committee turned down the proposition. 
Another reason given was that the committee would practically 
have to assume control of the affairs of the company provided they 
advised the loan. Mr. Westinghouse, Jr., is now devoting his at- 
tention to floating the preferred stock of the company, and the 
prospects for his success are good. He stated on Saturday that a 
subscription of 4,000 shares had been made by one interest 
and negotiations were advanced fora block of 12,500 shares 
more, both conditional upon a total of 30,000 shares being 
taken, and says he will personally answer for another 4,000 shares; 
he adds that “If the creditors of the Westinghouse Electric Com- 
pany join in the preferred stock movement, as some have indicated 
they will, and the stockholders and others to be benefited take an 
immediate active interest, there is no reason why the retirement of 
the Advisory Board should have more than a momentary effect. 
Some of the subscribers to the fund have already said they would 
take preferred stock to the amount of their subscription. I will 
be in New York on Monday on this business.” The statement 
is made that the Philadelphia Gas Company, which is one 
of the Westinghouse interests, had decided to pass its regu- 
lar quarterly dividend. The directors show large earnings in their 
statement, but think that the indebtedness of the company should 
be considered at this time, and the earnings applied to reducing it. 
Altogether the prospect for the Westinghouse ccmpany coming out 
of its difficulties is very good. The property is very valuable, and 

ie business represented very large. This company has, in part, 
ses embarrassed because of the fact that it is carrying others 
on guaranteed dividends, and those companies are of large 
capitalization. Another thing that has caused embarrassment has 
been inability to make collections on outstanding accounts. 
Another large electrical company recently suffered from the fact 
that it was unable to make collections, but has succeeded in 
weathering the storm and is now in prime financial condition. The 
statement that the factory of the United States Electric Lighting 
Company at Newark, N. J., had been shut down was made during 
the week. Officials connected with this company, however, state 
that the closing of the factory was only temporary and for the 
usual annual stock taking, and has nothing whatever to do with 
the troubles at Pittsburgh. The closing price bid for stock on the 
Pittsburgh exchange Jan. 16 was 53. 

Bell Telephone.--Considerable commotion has been created 
by the increase in capitalization of the Bell Telephone Company. 
(he amount of new stock to be issued is $2,500,000, increasing the 
present capitalization to $15,000,000, leaving $5,000,000 to be issued 
when the company so determines. Stockholders of record Jan. 27 
will have the privilege of subscribing for the new stock in propor- 
tion of one share for every five held. The new issue will be made 
Aprill. A special meeting of stockholders .is called for Jan. 27 to 
ratify the new issue of stock. This company is in better 
condition to-day so far as earnings are concerned than it has ever 
been before. Upon the basis of an increase of 10 per cent. in earn- 
ings over 1889, the following figures are drawn : 





BEOt CUE, Bens cic ce be he se Vo ce heck npc diewccsepaweelh scene $2,658,740 
SCOR ey Oe NE IG io ah 6 doe io cercGae, sonkvrdees «<5 Sees 265,874 
DOE Me IIS 55 a van goo calvis't oa waniessebassavkeas seeeeeed $2,924,614 
Dividends: 
First half year, $6 on 100,000 shares............. .. $600,000 
Second half year, $6 on 125,000 shares................ 750,000 
ZUR, Dee GU Bere MNOS 6 sins set vecsacecicssescseess 750,000 
—-—— 2,100,000 
a ie ae nn cae eama thse wath laa a neenate $824,614 
POSE cer IID 56 ois ccc saconk ch bs renetecinaceeceeceed 700,000 
RIN occa pamaseas Fiend nas0ss So ceeaadialabalcuae wae $124, 614 
Sarpy sees oie Cees ease caciccehe xc desadNe caves evekenauese 2,151,012 
Tota te 6 BE BI sis bins 36:5 58 Rasweestacseadaseees $2,275, 626 


Chesapeake & Potomac Telephone Company.—This 
corporation is having a lively time at present in connection with 
two bills before Congress cutting the present telephone rates down 
about one-half. Although no action has yet been taken beyond the 
introduction of these bills, the war between the factions opposing 
and favoring the matter is great. A number of comparative tables 
have been laid before the com.mittee having charge of the matter, 
showing the rates for telephone service in other cities compared 
with Washington. F. Z. M. 

The Closing Quotations of electric stocks, from F. Z. Maguire 


& Co., Electrical Securities, etc., 18 Wall street, New York, on Sat- 
urday, Jan. 17, 1891, in New York, Boston and Washington, and in 
Pittsburgh, Jan. 16, were: 
Capital- 
Name of Stock. Par. ization. Hid. Ask’d. 
NEW YORK. 
Western Union Telegraph Co............ 100 86,200,000 79 7944 
American Telegraph & Cable... .......- 100 14,000,000 83 85 
Central and South American............ 100 5,000,000 *145 160 
nS Ne aa heals 100 =2,000,000 *210. .... 
Commimriias Cet Oe goo cce cuccsccvcscnss 100 =7,716,000 104 107 
Postal Telegraph Cable...........0...+00+: 100 5,000,000 = 39 * «i 
Edison Soman NO i Se cchen ein 100 9,503,500 88 8916 
* 3 Deferred....100 2,496,500 .... .... 
Consolidated Electric Light...............100  1,922400.... 
Edison Electric Uluminating Co.......... 100 =2,567,800 70 
United States Electric Light,.... . 100 = 1,500,000 = 30 
North American Phonograph............ 100 =6,200,000 .... 
BOSTON. 
Thomson-Houston Electric OOvcaciccsncse ae BARR OO. nis; 
. preferred.. 25 4,000,000 25% 25% 
o ve Series C.... 10 Se? 45° wees 
# “ Series D. .. 10 120,000 5% 6 
ft InternationalCo...... 100 §=1,000,000 .... .... 
Thomson eR Td ects eae ..-1909 1000,000 .... 200 
‘Sake European Welding at Ate ts Ye 100 =: 1,000,000 kes 70 
Ft. Wayne Electric Co..........sseccesees 25 4,000000 11 11% 
Telephone: 
ame BN RR OP PA OPT TET POL ET 100 12,500,000 204 205 
EB I a tel a Slate an dah eee As ace ; 
Ne = ON RE eae ee 100 10,304,600 41 52 
WiGRMNEC Tis tie dna oleae veaeeds shreeaes . 10 1,280,000 70c. 80c. 
TTORIGEE BUNOTIOOR, oii cnc Sec tickeneceees 10 400,000 a 1%4 
MISCELLANEOUS. 
Edison Phonograph Doll..........---+++++ 10 —-1,000,000 1 16 
WASHINGTON. 
Pennsylvania Telephone.............+...- 50 750,000 25 ae 
Chesapeake & Potomac.........6+....++: 100 2,650,000 *62 73 
American Graphophone ...........-.+++++ 10 600,000 10 1034 
nited States Electric Light (Washing- 
SOU. cannes oe takabie cab carers s 6oee 100 300,000 140 150 
Ec kingten and Soldiers’ Home Electric ‘ 
OV cvaciace cob eo ct eieeaeteacsel scabatense 50 352,000 55 59 
Georgetown and Tennallytown .......... 50 200,000 51 58 
PITTSBURGH. 
Westinghouse Electric Mfg. Co.......... 50 =5,000,000 55% 654 
Telephone Quotations.—Col. 8S. G. Lynch, broker, 153 Mon- 


roe street, Chicago, furnishes quotations on Telephone stocks as 
follows: 








Chicago. .. $280@$290 | Cumberland............ $60@ $62 

Central Union . . 656@ 58| Wisconsin.... ......... 118@ 120 

Michigan..... 90@ 91) Bell of Missouri........ 160@ 165 

Great Southern. 30@ Nee NII a as gns' 20@ 22 

Colorado... 31a Missouriand Kansas... 4@ 56 
Rocky Mountain Bell. 40@ 43| 

ELECTRIC LIGHT STOCKS. 
128@ 130 


sa OO 


Chicago Are Light and 


Chicago Edison.... 
Power 





THE ELECTRICAL WORLD. 


NEW INCORPORATIONS. 


The Newark Passenger Railway Company of New- 
ark, N. J., has received its franchise. 


The Rock River Electric Novelty Company, at Sterling, 
Ill., with a capital of $5,000, has been incorporated. 


The Sterling Electric Power Storage Car Company, 
of Sterling, Kan., has been incorporated with a capital of $16,000. 


The Germania Electric Light Company has been incor- 
porated, and is to begin operations in Marlboro, Mass., on April 1. 


The Bain Electric Manufacturing Company has been 
incoporated at Chicago with a capital stock of $250,000, te manufac- 
ture and operate electric machinery, apparatus and supplies. 
Forée Bain, M. F. Allen and B. 8. Gray are the incorporators. 


The Bushnell Electric Company, at Chicago, bas re- 
ceived papers of incorporation. The company is to furnish electric 
light, heat and power. The capital stock is $75,000, and the incor- 
porators are Wjlliam M. Carpenter, Merritt B. Austin and F. B 
Uhrig. 

The Michigan Electric Company, of Detroit, has filed 
articles of association to manufacture electrical apparatus ona 
capital of $25,000. The stockholders are J. R. Humphrey, F. F. 
Humphrey, W. J. McKee, H. H. Humphrey, Hiram R. Mills, Port 
Huron; A. E. Wood, R. S. Campbell. 


Toronto, Ont.—The Niagara Falls Eleciric Light and Power 
Company, Limited, has been incorporated, with a capital stock of 
$20,000. The incorporators are James Bampfield, William Doran, 
Peter Flynn, Hiram Bender, Frank Le Blond, R. F. Carter, James 
Quillinan and A. G. Hill, all of the town of Niagara. 


St. Louis, Mo.—The Carondelet Electric Light and Power Com- 
pany, capital $100,000, has filed articles of incorporation in the Re- 
corder’s office. The stockholders are F. W. Mott, O. A. Haynes, 
John Krauss, R. J. Kilpatrick and W. H. Hallett, each ot whom 
own 20) shares. The object of the company is to supply electricity 
for light and power purposes in South st. Louis. 


Washington, D. C.—A bill has been introduced in the Senate 
incorporating the National Electric Company of the District of 
Columbia, naming as incorporators A. A. Pope, Boston, Mass.; W. 
S. Opdyke, New York; O. D. Baldwin, New York; H. L. Horton, 
New York; D. B. Dewey, Chicago; W. T. Richards, Chicago; John 
Johnston, Jr., Chicago; R. F. Henry, St. Paul, and H. C. Truesdale, 
Minneapolis. 


The Spokane Railway and Lighting Company, of 
Spokane, Wash., has been incorporated by Franklin R. Anson and 
Jerome Drumheller. The object of the company is to construct 
and maintain.a street railway and operate same by electricity, 
horse power, steam or gas motor. The capital stock of the com- 
pany is $150,000 divided into 1,500 shares at $10 per share. The com- 
pany is to exist 50 years. 

The Oregon Water and Electric Power Company, of 
Oregon, Ill., has been incorporated at Elgin, with a capital stock of 
$100,000, for the construction and maintenance in the Rock River of 
Illinois of dams for water power, and the generation of electric 
currents therefrom, and the distribution and sale of electric energy 
for power and other purposes, The incorporators are: Charles W. 
Raymond, W. A, Shepard, and L. M. Rose. 








AFFAIRS OF THE COMPANIES, 


The Lancaster (Pa.) City Street Railway Company held 
its annual meeting last week, and a statement showed that during 
the year 1890 the road carried 426,409 passengers, while the traffic 
of the preceding year was but 247,000 persons. 


Edison.—The annual report of the Edison Uluminating Com- 
pany, filed in the County Clerk’s office, shows its capital stock as 
$1,500,000, of which $1,209,075 is paid up, $789,075 in cash, and $420,000 
for the purchase of patent rights. Liabilities are named as $71,000. 


Whe People’s Electric Light Company, of Trenton, N. J., 
at its annual meeting held last week elected the following direc- 
tors: James Moses, Joseph T. Ridgway, William D. Sinclair, 
Richard A. Donnelly, Alex. C. Yard, John Moses, F. C. Lowthrop, 
Wh. B. Allen, J. R, Fell, Dallas Reeve. 


Increase of Capital.—The State Railroad Commission has ap- 
proved of the application of the Amsterdam Street Railroad Com- 
pany for pegmission to increase its capital from $15,000 to $250,000. 
The company proposes to change its motive power on the read to 
electricity, and it will cost $235,200 to effect such a change. 


The annual reports of the various electrical companies show 
among many the following: The Ball Electric Light Company, capi- 
tal $2,000,000, indebtedness $28,000; the New York Insulated Wire 
Company, capital $500,000, indebtedness $85,000, and the Independ- 
ent District Telegraph Company, capital $25,000, with no existing 
indebtedness. 


The Amagansett Telephone Company.—The annual meet- 
ing of the Amagansett Telegraph and Telephone Company, recently 
held at Amagansett, was very enjoyable to shareholders, as some 
20 per cent. was reported as the dividend for this the first year’s 
earnings. The following directors were elected: Benjamin H. 
Barnes, George C Hand, J. Mason Schellanger, Capt. Joshua H. 
Edwards and William C, Cartwright. 


The Volta Graphophone Company.—The stockholders of 
this corporation held their annual meeting in Alexandria, Va., a 
few days ago, and elected the following officers: A. Melville Hell, 
president; J. G. Payne, secretary; C. J. Bell, treasurer; and the 
above with uv. H. Saville, G. G. Hubbard, C. S. Tainter, Geo. W. 
Brown, directors. The only change in the above board is the elec- 
tion of Mr. Brown as a director in place of Mr. Austin Herr. 





‘Special: Correspondence. 
NEW YORK NOTES. 


OFFICE OF Tus | ELECTRICAL WoORLD 
167-177 T1iMES BUILDING, NEW YORK, Jan. 19, 1891. } 


The Eureka Electric Company, of this city, is installing a 
1,000-light plant in the Manhattan Bank, using the Loomis system 
of lighting. 

Removal Notice.—The oftice of the Cleveland Motor Company 
has been removed to the Ninth National Bank building, 409 Broad- 
way, this city. 

The Broadway Electric Company has on exhibition at its 
storerooms on Broadway some interesting novelties in the line of 
magic lantern apparatus. 

Mr. Alanson Cary has succeeded Messrs. Cary and Moen at 
West 29th street in the manufacture of springs for telegraphic in- 
struments, etc., and will have a full line in stock. 


“Eessrs. Alexander, Barney & Chapin are making exten- 
This became necessary by 


sive alterations in their warerooms. 
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their constantly increasing business and the large amount of stock 
always kept on hand by this company. 


The Leclanche Battery Company announces that its fac- 
tory and office will be removed at once to Nos. 111 to 117 East 13ist 
street in this city, where, with greatly increased space and facilities 
for manufacturing, it will be able to fill orders without. delay. 


Telegraphy on the Stage.—In the “Limited Mail,” a play 
being given in Brooklyn, can be seen a unique idea carried out in ita 
application to stage effects. Asa telegram is sent over the wires, 
the audience see each letter of the message a ssiv ely flashed in 
the background ina vivid white light. Mr. E. E. Vance, known 
for many years in the field of telegraphy, is alg inventor of this 
most pleasing effect. 

New City Lights.—Contracts for lighting the city’s electric 
street lamps have been awarded by the Gas Commission as follows: 
United States Company, 290 lamps at 40 cents per lamp per night; 
Brush Company, 136 lamps at 40 cents and 69 lamrs at 45 cents; East 
River Company, 160 lamps at 40 cents; Mount Morris Company, 122 
lamps at 40 cents per night per lamp; Harlem Lighting Company, 
33 lamps at 40 cents and 19 lamps at 50 cents. The commission in- 
structed Secretary McCormick to make areport showing how many 
lamps were bid for in streets where there are subways, in those 
streets where there are overhead wires, »nd in those streets where 
there are neither subways nor wires. The object of this is to de- 
cide on the number of new lamps to be ordered. Contracts were 
made for 829 lamps. Bi, Be, Wes 


NEW ENGLAND NOTES, 


BRANCH OFFICE OF . THE | ELECTRICAL WORLD, 
Room 8, Cook Building, cor. Franklin and Congress Sts., 
Boston, Jan. 17, 1891. J 


in the 





Winstead, Conn., is to have an electric street railway 
near future. 

The Thomson-Houston Company is putting the machin- 
ery in its new factory at Lynn. It is expected to be in operation 
within a month. 

The East Side Street Railway Company, of Brockton, 
has a new 80h. p. dynamo to furnish power for the Whitman and 
East Side systems. 


The West Haven Electric Railway has had a storage 
battery equipment tested on one of its cars by Messrs. H. G. 
Thompson & Co. 


The Consolidated Electric Manufacturing Company 
have just installed a 100-light incandescent plant in the pape: mill 
of E. J. Hicken, Middleton, Mass. 


Messrs. Fairweather and La D°Eu have just put in a new 
72-inch three-ply belt for the electric light plant in Providence, R. 
I., through their agent Mr. C. 8. Knowles. 


The Merrimac Valley Company’s Street Railway has 
given an option until Feb. 1 to equip the Andover line with elec- 
tricity, and it is expected that electric cars will be running between 
Andover and Methuen by June 1 


Bridgeport, Conn.—The Southern New England Telephone 
Company will soon be in its new handsome quarters on Fairfield 
avenue. Fora long time this company has been making arrange- 
ments to place its wires underground, and the plans for the work 
have at last been approved. 


Mr. J. N. Pratt, the well-known treasurer of the Jarvis Engi- 
neering Company, wili leave in a few days with his wife for a trip 
through the South, thence to California and the Pacific Northwest, 
returning via St. Paul and Chicago. Mr, Pratt will combine busi- 
ness with pleasure. His many friends wish him a safe and prosper- 
ous trip. 


The Worcester Electrical and Industrial Exhibition 
is to be held soon, preparations for which are being rapidly pushed, 
All manufacturers of electrical appliances in the East have been 
asked to make an exhibit, and it is expected that it will prove very 
successful. Power will be furnished by the Worcester Electric 
Power Company. 


Messrs. Cannon and Shultz, of Shultz, Tobin and Cannon, 
electrical engineers of Portland, Oregon, were in Boston this week 
and spent some time in visiting the factory of the Holtzer-Cabot 
Electric Co. They expressed great surprise and admiration in find- 
ing such a nicely equipped factory and such a variety of work as 
is being manufactured by this Boston company. 

F. M. Kimball & Co., of Boston, Mass., have furnished the 
Cambridge police telegraph lines with a supply of their patent tags 
for numbering circuits. This company is constantly increasing its 
export business, some of its late sales being one 35 and one 50-light - 
plant to City of Mexico; one 10-light plant to Lima, Peru; one 100- 
light plant to Venezuela. The oflices of the company are now lo- 
cated at 103 Merrimac street. C. A. B. 


PHILADELPHIA NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
31 Ciry BUILDING, PHILADELPHIA, Jan. 17, 1891. } 


The CC. & C. Motor Company is installing a 10h. p. motor 
for the Collins Carriage Company, at Camden, N. J 

Norristown to Philadelphia.— A syndicate of Philadelphia 
capitalists will control the Norristown street railways, and possi - 
bly construct an electric line to this city. 








The Edison General Electric Company is putting in an 
electric tramway at the Spreckels sugar refinery, to be used in 
hauling sugar from the vessels to the melting pans. 

Mr. G. H. Fisher, formerly the Secretary of the American 
Leather Link Belt Company, has become manager for Chas, A, 
Schieren & Co., manufacturers of the perforated electric belting, 
226 North Third street, Philadelphia, Pa. 


The Powelton Electric Company started its plant last 
week, recently installed by the Fort Wayne Electiic Company. 
The plant consists of tnree €60-light Wood are machines and 2,600 
lights of the Slattery incandescent system. 

The Fort Wayne Electric Company, through its Phila- 
delphia office, is making changes at the Girard College plant, and 
increasing the number of lights. When complete it will have 60 of 


- the new Wood system arc lights distributed through the buildings 


and grounds. 


West Chester, Pa.—The Edison Electric Light Company, of 
this place, at its annual meeting declared a dividend of 5 per cent., 
payable on March 2. This is the largest dividend ever declared by 
the company, and it is considered something marvelous, because of 
the great back-set the company received three years ago, when one 
of the boilers at the plant exploded, shattered the building and ma- 
chinery and killed seven people. Last year a dividend of but three 
per cent. was declared by this company. 


Telephone Bate War.—A thousand persons in Philadelphia 
have each contributed $5 toward raising a fundwith which to carry 
on a campaign against the Bell Telephone Company on the floor 
of the Pennsylvania State Legislature. This money has been solic- 
ited by a lawyer from Baltimore named Andrew J, Guise, whe 
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has had experience in working up a sentiment in matters of this 
sort throughout other States of the Union. Mr. Guise will visit all 
the cities of the State and the principal towns as well for the pur- 
pose of adding to this fund, and he expects that the people every- 
where will respond liberally. Mr, Guise has drafted a bill which he 
proposes to submit to the Legislature, one of the provisions of 
which is that the maximum charge forthe use of any telephone 
instrument in Pennsylvania shall be $60 per year. A bill of this 
nature was passed by the Lilisois Legislature not long ago. 
te in, oe 





WESTERN NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
465 The Rookery, Chicago, Jan. 17, 1891. 


Mr. Frederick Sargent has been appointed Consulting Elec- 
trical Engineer for the Electrical Construction and Supply Com- 
pany, of 207 S. Canal street, Chicago. 


Foree Bain.—The business heretofore conducted by Mr. Bain 
at 84 Market street, Chicago, will shortly be transferred to the 
Bain Electric Manufacturing Company, with headquarters at 47 
and 49 Jefferson street. 


Mr. BR. Sawyer, formerly chief dynamo attendant for the 
Chicago Arc Light and Power Company, has been promoted to the 
position of electrician, in place of Mr. Fish, who lately resigned to 
en. 6F the railway field in Minneapolis. 


Mr. Thomas J. Creaghead, for some time one of the district 
engineers of the Westinghouse Electric Company, has opened an 
office as a consulting and constructing electrical! engineer, at 37 and 
38 Mitchell B 1ilding, Cincinnati,O. Mr. Creaghead receives the 
hearty con; Pa‘ulations of his many friends in the electrical sphere. 


Herr 8. H. Sache, director of the post and telegraph system of 
the German Empire, is at the Grand Pacific Hotel, in Chicago. His 
views on the subject of government control of the telegraph may be 
interesting. He said: “I think it would be much better if your tele- 
graph and telephone service were under control of the govern- 
ment. The nation certainly should have charge of the telegraph 
8 stem. and it would be much better if the telephone system was 
unde# 3tate or municipal control also. I understand that the tele- 
phone subscribers of Chicago have to pay $125 or $150 per year for 
the use of the service. Such a cost is outrageous. The charge in 
the German Empire is not one-third that amount. Charges for tele- 
graph service are also more reasonable than in America. Telegraph 
and postal tolls are the same all over the Empire. Letter postage 
costs 2% cents, telegrams 15 cents for 10 words.” H. C. E. 





SOUTHERN NOTES, 
NORFOLK, Va., Jan. 17, 1891. 

Union Springs, Ala.—The new electric light plant has been 
completed and is now in operation. 

Birmingham, Ala.—The Union Electric Company, with $50,- 
000 capital stock, has been incorporated. 

Eastlake, Ala.—Additional machizery is to be added to the 
Eastlake Electric Light Company’s plant. 

Sherman, Tex.—The electric line and equipments were re- 
cently sold at public auction to satisfy unpaid claims. 

Richmond, Va.—The Olid Dominion Iron and Nail Works Com- 
pany are preparing to put in an electric light plant. 


Beaumont, Tex.—The electric light plant of the Beaumont 
Ice, Light and Refrigerating Company will be enlarged. 

Yazoo City, Miss.—The city council is ascertaining the cost 
and feasibility of the city establishing an electric light plant of its 
own. 

Baltimore, Md.—The Schultz Gas Fixture and Art Metal 
Company is preparing to install an incandescent electric light 
plant. 

Abilene, Tex.—The Abilene Electric Light and Power Company 
has been incorporated, with $20,000 capital stock, to establish an 
electric light plant. 

Farmville, Va.—The Farmville Electric Light, Heat and 
Power Company, recently organized, has awarded its contract 
for an electric light plant. 

Wheeling, W. Va.— Work has commeneed on the new electric 
light and power building, for the Wheeling Electrical Company's 
electric plant. The building will cost about $8,000. W.. 2a ae 





ENGLISH NOTES. 
LONDON, Jan. 7, 1891. 

1890 in England.—The past year in this country has been 
one of practical progress. In the metropolis the work of complet- 
ing the extensive network of mains and of erecting central stations 
has been carried out with great vigor and thoroughness, At the 
present moment more than 100 miles of mains are in use and 17 
large stations are in full blast, supplying lamps to the number of 
nearly 200,000. Rapid progress is generally accompanied by rebuffs 
and in this respect the progress of electric lighting in the metropolis 
has not been exceptional. Mr. Ferranti’s bold scheme of supplying 
central London with current generated at Deptford, seven miles 
from Charing Cross, was realized but fora few weeks. This brief 
gleam of success was soon followed by serious mishaps, which 
have created a widespread distrust of the transformer system 
among the London public, and which have done _ incalcu- 
lable damage to the prospects of the London Electric Supply 
Corporation, On Nov, 15 the nervousness of an employé, who 
was switching in an additional transformer at the Grosvenor 
Gallery transformer sub-station, resulted in .a disastrous 
fire. Supply was nevertheless recommenced within a week or so, 
but on Dec. 3the hastily repaired transformer plant proved un- 
equal to the task imposed upon it and a complete electrical break- 
down ensued and the customers of this company are still without 
light. Mr. Ferranti, although he may fail to »ring grist to the 
mill of the company with which he is connected, has, as was pre- 
dicted when his scheme was first bruited abroad, already served the 
cause of pure science and the distortion of the ratio of transforma- 
tion of bis transformers, due to inductance and the great electro- 
static capacity of his concentric mains, has afforded the scientist a 
large-scale presentation of the peculiar phenomena to be observed 
when a condenser and inductive coil are connected together. 

Electric traction also has made considerable progress in 
the metropolis during the past twelve months. The 
regular service supplied by the accumulator cars on the 
Barking section of the North Metropolitan Tramways sys- 
tem, under all conditions of weather, has demor strated the superi- 
ority of electric traction from that point of view, and if the offers 
made by the contractors (the General Electric Power and Traction 
Company) are to be taken seriously, the experience they have 
gained during the past twelve months enables them to undertake 
avoumulator car traction at arate per car mile considera bly less 
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than is possible for horse traction, This little venture has, I may 
mention, been visited during the year by a large number of depu- 
tations from local authorities. The opening to the public, 
on the 18th of December of the City and South London 
Railway is, however, a still more tangible step forward. 
At present the line is not so well ventilated as might be 
wished, and the lighting both of the carriages and of the stations 
leaves much to be desired, while the vibration and reverberation 
could certainly be diminished with advantage. In a few months’ 
time, however, when these defects have been caused to disappear, 
this line will prove an invaluable ‘object lesson” to the opponents of 
electric traction, and will, I trust, secure the passing of the Central 
London Railway bill and of the bill for an electric line. connecting 
the district of South Kensington to the district of Paddington. An- 
other advance has been the permission given by the Hammersmith 
Vestry for the laying down of a line some three miles long, on Mr. 
Lineff’s ingenious closed conduit system. 

As I have mentioned in previous letters, the expiry of the Bell 
patent on the 9th of December and the approaching expiry of the 
Edison patent in July next has given rise to considerable agitation 
in telephonic circles. Competition with the National Company in 
all directions is talked about, and this company has in anticipation 
reduced rentals right and left. Londoners are to be pacified by 
complete metallic circuits, and the company is apparently meditat- 
ing the introduction of improved telephonic apparatus, which will 
enable subscribers to speak from their own houses to subscribers in 
other towns, also in their own houses. 

The year 1890 will be memorable alike to the practical man and 
the pure scientist—to the former because of the solid progress 
achieved and the prosperity of the manufacturing interest; to the 
latter because of the enunciation of Ewing's brilliant molecular 
theory of induced magnetism, the approaching legislation of the 
ohm and the election of Sir William Thomson as president of the 
Royal Society. Even the electrical litigant is not left in the cold, 
and 1890 will be coupled in his memory with the final invalidation 
of the Gaulard-G*bbs transformer patent and of the Brush com- 
pound winding patent. Municipal electric lighting, moreover, has 
made considerable strides since the beginning of the year. Brighton 
and St. Pancras have voted large sums cf money, and 
are engaged in the execution of well considered  elec- 
tric lighting schemes; while the streets of Bath, Chelms- 
ford and Fareham have been lighted by electricity and 
similar contracts have been concluded by the corporations of the 
city of London and of Swansea. In August 43 municipalities ob- 
tained electric lighting powers, and the desire to dabble in lighting 
schemes shows no signs of slackening, s'nce out of 70 requests for 
provisional orders lodged at the Board of Trade on the 2lst of 
December, 37 emanated from local authorities. Should these re- 
quests be acceded to, as ishighly probable, nearly 100 local authori- 
ties in the United Kingdom will be in possession of electric lighting 
powers, and however backward they may bein making use of their 
powers, it can hardly be doubted that we are destined to witness 
within the next decade the rise and, it may be, fall of municipal 
electric lighting. 





Answers to Correspondents. 


Questions to be answered in this column must be of general elec- 
trical interest, and must be accompanied by real name and address 
as a guarantee of good faith. No notice will betaken of questions 
regarding apparatus unless enough details are given to permit 
a definite answer, and no dynamo or motor designing will be done. 





Dynamos in Multiple Arec.—Will you please answer the 
following questions: (1) In central stations where there are a 
number of dynamos for incandescent lighting, are the machines 
usually run singly or in multiple arc? (2) How are dynamos con 
nected in multiple arc so that one machine will not be short cir- 
cuited withthe armature of the other ? J.M.S. 

(1) There is no general rule; dynamos are run in parallel when- 
ever the load makes it convenient, although probably the majority 
of dynamos, taking large and small stations together, are operated 
singly. (2) There is no danger of short circuiting one machine 
through the armature of another in paraiiel with it, as both 
machines are gotten up to speed before the Joad is puton. This is 
the general practice. The pair that are to be connected in multiple 
are arranged at approximately the same voltage and are started 
together, the loads being thrown on when they reach the proper 
voltage. 

Speed of Motors.-(1) What is the method of reducing the 
speed of electric motors? There are in the market some of ¢crtain 
capacity which run at about half the speed of others of the same 
capacity. (2) If a motor using a Gramme ring is of a certain diam- 
eter and another has an armature of twice the diameter, but with 
the same amount of wire on the field and armature, would the ring 
of twice the diameter run at half the speed and yield the same 
power? (3) If such is the fact, would it be better to leave iron lugs 
on the ring to cover the space or to fill up the ring with less lay- 
ers? M. J.D. 

(1) Increasing the induction and the number of armature wires 
will in general tend to reduce the speed of the motor. The mul- 
tipolar construction is perhaps the best possibie method of accom- 
plishing it. (2) The larger ring would run at a less speed, but the 
exact ratio between the speeds could not be predicted without 
knowing the exact diameter in each case. (3) Iron lugs on the 
ring armature are objectionable. Small iron teeth with the wina- 
ings and spaces between them form avery good armature construc- 
tion. In most cases, however, we would advise a smooth armature 
core with as few layers of wire as can be employed to get up the 
necessary counter electromotive force. 


News of the Week. 
THE TELEPHONE. 


Galida, Col.—The work of installing the new telephone system 
has begun. 

South Bend, Ore., is to have a telephone system in operation 
by next July. 

The New England Telephone and Telegraph Com- 
pany put over $200,000 into metallic circuit extensions last year. 








Tacoma, Wash.—The telephone service has met with large 
extensions during the past year, 650 instruments being now in use in 
this town. 

Pittsburgh is to join Philadelphia in demanding cheaper tele- 
phone rates. The minimum rate is now $84, and it is desired to 
have the maximum charge $00 per annum. 

New Use for the Telephone .—The Chicago Post is responsi- 
ble for the following : ‘“‘Mark Twain did not attend the funeral of 
his mother-in-law, which occurred last week at Elmira, N. Y.  In- 
stead, he secured telephone connection from Hartford, Conn., 450 
miles distant, and listened tothe funeral sermon of Rey, T. D. 
Beecher as it came over the wire.” 


VoL. XVII. No. 4. 


THE ELECTRIC LIGHT. 


Niles, O., is to erect a plant shortly. 

Bellevue is to have an electric light plant. 

Piaquemine, Ia., is to have electric lights. 

Macomb, IIl., is to nave an electric light plant. 

Waverly, Fa., is to have an electric light plant. 

Des Moines, Ia., has received a 1,500-light plant. 
Shippensburg, Pa., plant is nearly completed. 

Erie, Pa., pays $28,625 annually for electric light. 

Norwalk, O., electric light plant is now in operation. 

South Bend, Ore., is to have an electric light plant. 
Arlington, Minn., plant has been purchased by the town. 
Greenville, Mich., is putting in a new electric light plant. 
Port Clinton, O., will put in electric light and water-works. 
Blaine, Wash., has one of the finest light plants on the coast 
Honey Grove, Tex.—The new light plant is well under way. 
@lympia, Wash.--The new light plant will soon be in opera- 
lion. ° 

Indianapolis, Ind.,, is still talking about having a municipal 
plant. 

San Salvador, N. Y., is making headway with its electric light 
plant. 

South Denver, Col., will have its large light plant completed 
by April 1. 

Bushnell, 11.—The capacity of the electric light plant is to 
be doubled. 

Columbus, O., has called for bids for lighting the city with 
electric lights. 

Oil City, Pa.--The work of installing the new light plant will 
soon be under way. 

New Albany, Ind.--The work on the new electric light plant 
is progressing rapidly. ; 

Erie, Pa.—the isolated plant of the Park Opera House is one of 
the most complete of the kind in the country. 

Watkins, N. ¥., expects to have electric light at an early date. 
The plant work is being pushed forward rapidly. 

Louisiana, Mo., is putting in an incandescent electric light 
plant, which will be in operation in about two weeks. 

Memphis, Tenn.—The new electric light plant is well under 
way. The building is 113 x 134 feet. The plant will cost $500,000. 

Mr. B. E. Sunny, manager of the Western office of the Thom- 
son-Houston Electric Company, has made the following installa- 
tions: A. Zeese & Co., of Chicago, special 18,000 c. p. plant; Schlitz 
Brewing Company, for Schlitz Hotel, Milwaukee, Wis., a 12-light 
arc plant. 

Mr. S. D. Nesmith, of the Cleveland district of the Edison 
General Electric Company, has installed recently, among other 
plants, the following: Short & Forman, Cleveland, one 300-light 
plant; Standard O11 Company, Cleveland, one 300 light plant; Luf- 
kin Rule Company, Cleveland, one 100-light dynamo; B. F. Good- 
rich Company, Akron, O., one 470 light plant; Creedmore Cartridge 
Company, Akron, O., one 309-light plant. Mr. Nesmith has also done 
considerable work in the installation of motors. 

Wir. WE. A. Vaslier, chief of the telegraph department 
of the Western Railway of Christina, Havana, Cuba, has been very 
successful in installing electric light plants of various systems: 
notably the Thomson-Houston, the Edison, and the Continental. 
Mr. Vaslier reports that electric lighting is growing in favor, and 
that several new plants have been installed in Cuba, and that the 
following cities are now being lighted by electricity: Havana, Ma- 
tanzas, Cardenas and Puerto Principe. Mr. Vaslier would like to 
receive the catalogues of the various electrical companies, and 
open correspondence relative to the handling of supplies. 

Westinghouse Sales.—The San Diego (Cal.) electric light plant 
consists of two Westinghouse alternating current incandescent 
dynamos of a capacity of 750 16 c. p. lamps each, including exciters, 
switchboards and electrical instruments. The dynamos are run by 
steam power, and so complete are all the operations of the system 
that there has been no interruption in the regular business of light 
distribution during the past year. This plani was established at the 
close of the ** boom” period, and many predicted that the effort to 
establish the business in the face of the opposition of the old estab- 
lished and wealthy gas company, and during a time of such finan- 
cial depression as has prevailed during the past two years, would 
be a failure. Under the economical management, however, of Mr. 
Copeland, of the Electric Rapid Transit Street Car Company, 
the enterprise has become one of the permanent and successful in- 
stitutions of the city. The brilliant record which the Westing- 
house Electric and Manufacturing Company made during the last 
year in the installation work of the company’s alternating current 
electric lighting apparatus, and alsoin the supplying of electric 
street railroad equipments, has not in the least diminished since the 
first of the year. While, owing to the holiday season and the an- 
nual stock taking period, activity at the shops was temporarily im- 
paired, the incoming contracts for new work have considerably ac- 
cumulated. During the week ending Jan. 14 the contracts for elec- 
tric street railway equipments were alone in excess of $250,000, and 
the company has now sufficient work under contract to keep the 
shops in full operation until spring. The outlook is equally promis- 
ing in the alternating current arc and incandescent work. 








THE ELECTRIC RAILWAY, 

Escanaba, Mich., is to have an electric street railway. 

Sherman, Tex.—The electric railway has been sold to Mr. W. 
M. Scott for $10,000, and will be run as usual. 

Pittsburgh, Pa.—The Second Avenue line has found it obliga- 
tory to place many more cars on the road, so great has been the 
increase of travel since the equipment. 

Denver, Col.—The Tramway Company has decided to extend 
the Univ« rsity Park electric road from its present terminus at the 
Denver, Fort Worth & Gulf Railroad crossing up to the centre cf 
the Park. 

Chattanooga, Tenn.—The Electric Street Ruilway Company 
has absorbed the Ridgedale Light and Power Company, which was 
organized about a year ago, and will put in additional dynam )s for 
light and power. 

Fall Biver, W«.ss.—Plans for the establishment of an electric 
railroad in Fall River are being rapidly completed, but the promot 
ers of the enterprise will confine themselves entirely to the haulage 
of freight for the mills. 

Pittsburgh, Pa.—The Westinghouse and Manufacturing Com- 
pany has closed contracts for $200,000 worth of electric street road 


apparatus, 30 and 60 day payments. Two of the contracts are from 
the West, and two from Eastern cities. Mr. Harding, the local 
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agent, said they expected to do a business of $2,500,000 in the rail- 
road department this year. 


West Chester, Pa.—The West End and Millersville street car 
lines have passed into the possession of a syndicate of Lancaster 
capitalists. Both will be converted into electric roads and be 
operated in connection with the present city railway. The work of 
changing the gauge cf the roac, and from horse to electric cars 
will be made as soon as possible. 


Bridgeton, N.J.—A company has been formed for the con- 
struction of an electric railway in Bridgeton, and the road will be 
built at once, as nearly a fourth of the stock was subscribed at the 
meeting. The road will be five miles long and cover all parts of 
the city. The corporators are: Judge James R. Hoagland, Frank 
M. Riley, Benjamin Hancock, Charles S. Fithian, Clement W. 
Shoemaker, William O. Garrison and Francis R. Fithian. Judge 
Hoagland was made president, Ff. R. Fithian secretary, and W. O. 
Garrison treasurer. 


Spokane Falls.—There are a number of projected street rail- 
ways for Spokane Falls as follows: The Spokane & Eastern Railway 
Company has for its object the construction of an electric line 
through the city. A suburban railway some eight miles in length 
will be constructed by Messrs. Drumheller, Anson & Hall. The 
franchise has been granted for a double track electric railway. 
Hangman Creek will be spanned by a new bridge for a double track 
electric line, the franchise for which has been granted to Messrs. 
Ross, Abernethy, Hoover and Brook. 








EDUCATIONAL NOTES. 


DEPARTMENT OF ELECTRICAL ENGINEERING, i 
CORNELL UNIVERSITY, LTHACA, N, Y., Jan. 17, 1891, § 


Mr. 8S. H. Parker, '87, is engaged with the Short Electric Rail- 
way Company. He isassisting in the installation of a road at 
Pottsville, Pa. 


Mr. W. Nelson Smith, ’90, is inthe employ of the Thomson- 
Houston Company, and is assisting in putting in an electric road 
at Davenport, Ia. 

New Instructors.—Mr. N. H. Genung, ’90, and Mr. Hotchkiss, a 
resident graduate, have been appointed instructors in physics. Mr. 
Preston, ’88, has been made an instructor in the mechanical labor- 
atory. 





A testing machine of 300,000 pounds capacity is being made 
for the mechanical laboratory by Tineus O\sen & Co., Philadelphia. 
This machine will be one of the largest in the United States, and 
will extend through three stories of the laboratory. 


Another Dynamo.—Thomas A. Edison has presented Dr. 
Thurston with two No. 6 Edison dynamos for use in the electrical 
department of the University. The machines are to be used to fur- 
nish current for the two 10h. p. Sprague motors recently presented 
to the university. 


Mr. F, C. Perkins, ‘91, is soon to publish an illustrated work . 


entitled “Cornell University and her Technical Courses.” This book 
will contain pictures of all the University buildings and views of 
the interior of the buildings of the engineering departments and 
the portraits of the professors. 

A new triple expansion engine has been ordered from 
the firm of E. P. Allis & Co., Milwaukee, for experimental purposes 
at the University. The engine is of 150 h. p., and is to be so arranged 
that it may be run single, compound, or triple expansion, with or 
without steam jacket, etc., and is to be fitted with all the modern 
appliances for experimental work. 

The new lighting station of the University is now com- 
pletely installed. The campus is brilliantly illuminated by Stanley 
alternate current arc lights and the buildings by Edison incandes- 
cent lights. The dynamos are driven from a countershaft so ar- 
ranged as to be run by water or steam power, or both. A complete 
system of friction clutches has been introduced, making it possible 
to instantly start or stop any one machine without affecting the 
others. The station, as a whole, is a very complete one, and reflects 
much credit upon its designer, Professor Ryan. Fi 
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LEGAL NOTES. 


Contributory Negligence.—The Supreme Court of Indiana 
lately held in the case of the Brush Electric Lighting Company vs. 
Kelley, that the failure of a travclerin the daytime to notice an 
electric wire over which she stumbled and fell was not contributory 
negligence as a matter of law, and would not prevent her from re- 
covering for the injuries from the company. 

Philadelphia, Pa.—Bills in equity have been filei in the 
United States Circuit Court by the Electric Car Company of Amer- 
ica and the Thomson-Houston Electric Company against the Never- 
sink Mountain Railroad Company and George F. Baer D. N. Steh- 
man and Paul Milho)land, of Reading, president, tr2asurer and su- 
perintendent of the defendant company. The complainants allege 
that the defendants are infringing upon patents for the manufac- 
ture of electrically propelled vehicles, and complainants ask for an 
injunction and an accovnting for the profits derived from such in- 
fringements. 


Aluminium Patents.—In the United States Circuit Court in 
Pittsburgh, Pa., last week, Attorney M. W. Woodward filed papers 
ina suit for infringement in behalf of the Cowles Electric Smelting 
and Aluminium Company, of Lockport, N. Y., against the Pittsburgh 
Reduction Company. Infringement is claimed on four patents, de- 
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Scribed as ‘‘ improvements in electric processes of smelting ore for 
the production of alloys, bronzes, and metallic compounds”; “ an 
electric furnace and method of operating the same,” and two im- 
provements on the furnace. ‘The Cowles Company claims that these 
patents, taken out in 1885 by Eugene and A. H. Cowles, are being 
used and operated by the Pittsburgh Reduction Company {for the 
purpose of making aluminium and alloys. 





PERSONALS. 


Mr. Elmer W. Loomis, of Pittsburgh, Pa., has been elected 
superintendent of the fire alatm and municipal telegraph system of 
that city. 

Mr. E. T. Christopher, of Lynn, Mass., will soon start for 
Jacksonville, Fla., to accept a position as manager of a new electric 
light company. 

Mr. Elmer C. Larrabee, who was formerly superintendent of 
the Bath Electric Light Company, has gone to Hoosick Falls, and 
Bennington, Vt., to take charge of an electric light plant there. 


Mr. Byron Clarke, of the School of Electrical Engineering at 
Princeton College, who graduated with honors from the Academic 
Department last year, died last week after an illness of four days. 


Mr. J. HK. McKee, son-in-law of President Harrison, bas ar- 
ranged to settle with his family in Boston, having established a 
business connection there with the Thomson-Houston Electric 
Company. 


Mr. George G. Ward has been elected vice-president of the 
Commercial Cable Company, in place of Mr. Hector de Castro, 
resigned. Mr. Ward now occupies the dual position of vice-presi- 
dent and general manager. Mr. Chas. kK. Hosmer, the well-known 
and able manager of the Canadian Pacific telegraph system, has also 
been elected a vice-president of the company. Mr. J. O. Stevens is 
now secretary and Mr. Albert Beck assistant secretary of the com- 
pany. 








MISCELLANEOUS NOTES, 
Another indication that che deps of steam power are num- 
bered is to be found in a Broadway store, where a sign in the 


window reads: “Electricity is taking the place of steam, and we are 
selling these $1 steam engines for 75 cents!” 


Mr. J. Elgreth Watkins, of the National Museum, in Wash- 
ington, D. C., publishes a circular letter bearing the names of many 
of the most prominent men in the spheres of invention and patent 
law, setting forth the inauguration of a _ celebration, in 
April next of the beginning of the second century of the American 
patent system. 





Lecture Courses.—The demand for popular lectures on elec- 
trical subjects has been appreciated by many public institutions. 
Prof. F. B. Crocker has started a course of ‘“‘Evening Lectures on 
Electricity” at Columbia College in this city, and at the Philadelphia 
Manual Training School Professor Hermann S. Hering will carry 
on a similer course. 


Anticipated Again.—A student of the Shadyside Academy, at 
Pittsburgh, Pa., while reading the book of the Vision of Nahum, 
the Elkashite, came across a passage that seemed to him to bea 
prophecy of the discovery of the use of electricity as a motive 
power in the electric railways of the:present day. The passage is 
from Nahum, II., 4, and reads as follows: ‘**The chariots shall rage 
in the streets; they shall jostle one against another in the broad 
ways; they shall seem like torches; they shall run like the light- 
nings.” Mr. Nahum was right as to Broadway. 


New Calendars BReceived.—THE ELECTRICAL WORLD has 
received some very handsome calendars for the new year. The 
Holtzer-Cabot Electric Company, of 111 Arch street, Boston, have 
a calendar elegantly engraved by J. A. Lowell & Co., of Boston. 
The calendar of th® American Electrical Works, of Providence, 
R. I., shows a view of the factory of that company. We havealso 
received very unique calendars from H. T. Paiste, manufacturer 
of the well-known “Paiste’’ switches ; from Zeigler Brothers, of 73 
Federal street, Boston, Mass,, dealers in electrical test instru 
ments and general electrical supplies, and from R. J. White, 
manufacturer of the ** White” rail chairs and railway supplies. 





Industrial and Trade Notes. 


Jacob Jamer, of 84 John street, is the New York agent for the 
‘* Eddy ” gate valves, which are well known among steam users. 





The Phoenix Iron Works, of Meadville, Pa., furnishes 
boilers and engines for electric light work, and is doing consider- 
able business in this line. 

The Wenstrom Dynamo and Motor Company, of 
Baltimore, Md., has just completed its factory at the West End, 
and calls attention tu the advantages of its system for power and 
lighting. 

The National Pipe Bending Company, of New Haven, 
Conn., has opened branch offices at 15 Cortlandt street, New York, 
with Mr. J. J. Nef in charge; and at 8 Oliver street, Boston, in 
charge of Mr. T. P. Lennox. 


A Change of BRase.— Mr. E. T. Copeland, for the past 12 years 
general agent of New York Safety Steam Power Company, an- 
nounces his establishment of new quarters at 106 Liberty street, 
this city, corner of Church, with superior lines of steam engines, 
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boilers, etc. He invites custcmers, old and new, < v .: 
and exhibition rooms. 


The Electrical Supply Company, of Chicago, calls attens 
tion to a new arc light cut-out the * Dayton.’’ When the lamp is 
lowered the line is closed and the lamp suspended, but on ropes, 
thus assuring perfect safety. 


The Bue Manufacturing Company, of 116 North Ninth 
street, Philadelphia, have issued a new catalogue calling attention 
to its “Little Giant,” ‘Fixed Nozzle’ and “Unique” injectors, well 
known among electric light men. 


Mr. K. H. Cadiot, 44 Rue Taitbout, Paris, is opening an 
agency for the handling of American electrical machinery in 
France, and desires to secure catalogues and to open correspond- 
ence with the various American electrical manufacturers. 


The General Electric Company, of 71 Victoria street, Lon- 
don, E. C., has issued a most complete catalogue and price list of its 
electrical supplies. This company is one of the largest supply 
houses in the world, and not to be able to find in the company’s 
catalogue anything required in the electrical line one must be 
fastidious indeed. 


Messrs. W. H. Jackson & Company, of New York City, 
manufacturers of open fire-places, grates, fenders, and other brass 
work, make a specialty of ornamental “‘reeded” spheroidal goods for 
electroliers and other artistic work of which this company is the 
exclusive manufacturer, having been granted several patents upon 
the “‘reeded ” brass work. 


Messrs. Pass & Seymour, of Syracuse, N. Y., inform us 
that they have succeeded in threading porcelain with all the accn- 
racy obtained in mefal work. This information will prove of much 
interest to practical electricians, as many of these porcelain spe- 
cialties are used in the construction of arc lamps, incandescent 
lamp holders and sockets, and other types of electrical apparatus. 
Messrs. Pass & Seymour will gladly furnish all the information 
desired. 


The Scott Electrical Manutacturing Company, of New 
York, Lave just installed two of the celebrated Huntington search 
lights mounted in brass to gointo use on the “City of Troy” and 
“City of Saratoga,” of the Citizens’ line between New York and 
Troy. They have also sold two for steamers plying on the Poto- 
mac. This company is having great successin the sale of its 
focusing lamp3 for theatres and photo-engraving work. The new 
arc lamp for incandescent circuits of this company is meeting with 
favor. 


The Boughen Eng/fneering Company, of Cincinnati, O., 
reports the outlook for the ensuing year as being very good in the 
electrical and steam line. The company is now putting in a plant 
of Beck engines in the St. Nicholas Hotel, of Cincinnati, and has 
closed contracts for several others. The catalogues recently issued 
by this company are most complete. There is a large call for them and 
good effects have been realized from their circulation. Between the 
two covers are to be found lists of all the essential machinery 
and parts necessary for a complete steam plant. 


Mr. iT. G. Turner, of 12 Cortlandt street, this city, has in 
operation a multicylinder engine which takes steam from under- 
ground street pipes, and is running a rotary air compressor, which 
in turn drives a small blower and ventilating fan. The compressed 
air is delivered through a metallic flexible tubing, similar to that 
illustrated and described elsewhere in tnis issue, and at a pressure 
varying from three to five pounds per square inch. The ventilating 
fan is driven at from three to four thousand revolutions per minute. 
The rotary engine used is quite generally applied to air compres- 
sors. 


The McGuire Manufacturing Company, of Chicago, has 
erected a three-story brick addition to its present extensive factory 
at 122 N. Sangamon street. The present capacity of the factory is 
rated as between fifteen and twenty trucks per day. The company 
is at present at work upon an order of forty-eight trucks for the 
Tacoma Railway and Motor Company, which will be an innovation, 
being designed to carry three motors, one being placed on the for- 
ward truck and two upon the rear. The company has also under 
construction fifty of its new pressed steel trucks. These are similar 
in general design to its 19A Standard truck, and the supporting 
parts are made of solid pressed steel forgings. A modification of 
the general form of framing admits of doing away with all joints 
between the points of support of the car body, thus, it is claimed, 
making the truck practically indestructible. Among recent con- 
tracts for Hubbard trucks may be mentioned 200 double truck 
equipments for the Duquesne Traction Company, of Pittsburgh, 
Pa., and 50 compressed steel trucks for the Davenport, Moline & 
Rock Island Railway Company. 








The Electrical Supply Company of Chicago latelyreceived 
the following from the Rockford Electrical Manufacturing Gom- 
pany, of Rockford Ill. 

ROCKFORD, IIL, Nov. 10, 1890. 
THE ELECTRICAL SUPPLY COMPANY, CHICAGO, ILL. 

GENTLEMEN: In reply to favor of the 7th inst.—say that we have 
been using Habirshaw wires under the most trying conditions for 
the past year and have yet to hear the first complaint. We believe 
it to be fully equal if not superior to any wire on the market and 
shall continue to use it in preference to any other wire where the 
highest quality of insulation is required. 

Yours very truly, 
RocCKFORD ELECTRICAL MFG. Co., per Geo. A. Mayo, E. E. 


OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS 
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444,416. Electric Motor 3 William A. Anthony, of Manchester, 
Conn. Application filed May 14, 1890. An electric motor, the field 
magnet of which is wound with a shunt wire, the ends of which are 
connected with the main conductor at points on opposite sides of 
the motor, and also wound with a resistance wire separate from 
the shunt wire and separate from the main conductor, but the 
ends of which are connected with the main conductor between 
the armature and one of the ends of the shunt wire by means of 
an electric switch. (See illustration.) 


444,433. Independent Electric Clock 3 Emil G. Hammer, 
of Brooklyn, N. Y. Application filed May 24, 1890. Ina clock, 
the combination of an escapement, a spring for driving the escape 
Wheel thereof, a ratchet and paw! for winding up the spring at in- 
tervals, a time indicating device, and an electromagnet for actu- 
ating the pawl and indicating device. 


444,447, Electric Trotters Charles A. Lieb, of New York, N. 
. Application filed Nov. 28, 1890. A trolley device provided 
with a groove and a yielding surface in the groove. 


444,452, Electrical Sporting Indicator; Samuel D, Mott, 
- yasenie, N.J. Application filed June 19, 1890, For description 
© page 4. 


441,453. Electrical Sporting Indicator; Samuel D. Mott, of 
Passaic, N. J. Application filed June 19, 1890. The combination 
in a sporting indicator of four movable parts, such as pointers or 
display cylinders, adapted by changes in their positon to indicate 
or display the various conditions in or of a game, two polarized 
slow-acting electromagnets adapted to respond toa weak current 
for operating two of such movable parts, and two polarized quick- 
acting electromagnets requiring for their operation a stronger 
current for operating the other of said parts, the circuits of tne 
slow-acting magnets being controlled by the quick-acting magnets 
respectively, and all of said magnets ing connected with the 
same circuit. 


444,454. BRacing Indicator; Samuel D. Mott, of Passaic. N. 
J. Application filed Aug. 7, 189°. Toe combination, with a main 
or line circuit, of a series of independent movable indicating de- 
vices or pointers, an electromagnet for each pointer, all connected 
to a single local circuit controlled by the main circuit, and 
mechanism actuated thereby for imparting to said pointers inter- 
mittent movements of equal extent, independent electric circuits 
or branches for controlling the action or effect of said electro- 
magnets, and mechanism for closing any one of the independent 
circuits operated by the main circuit. 


444,158. Electric Appliance for Trusses; Alva Owen, 
f Chicago, Ill. Application filed Oct. 11, 1890, The invention 
consists in the construction of a truss pad by forming it of insula: 


ting or insulated material and providing it with a removable and 
adjustable cap of conducting material adapted to have connected 
with it a conductor leading from a pole of a suitable generator of 
electricity. 


444,461. Device for Inserting Branch Lines on Me- 
chanical Telephone Lines; George Frederick Shaver, of 
New York, Assignor tothe Shaver Corporation, of New Jersey. 
Application filed March 22, 1890. A cutting-in device for mechani- 
cal telephone lines, consisting of a bow shaped spring vibrator 
interposed between a main trunk line anda branch line and 
forming a part of a trunk-line circuit in combination with a ten- 
pce ype fd adjusted upon said main trunk line ata point 
opposite said branch line. 


444,462. Mechanical Telephone Exchange; George Fred- 
erick Shaver, of New York, Assignor to the Shaver Corporation, 
of New Jersey. Application filed May 1, 1890. A permanent 
terminal support for mechanical telephone lines, consisting of an 
elastic tube or cushion interposed between, and in combination 
with a fixed support and the terminal of a line wire. 


444,463. Mechanical Telephone Exchange; George Fred- 
erick Shaver, of New York, Assignor to the Shaver Corporation, 
of New Jersey. Application filed May 6, 1890. A mechanical tele- 
phone exchange, consisting of a number of diaphragms and con- 
nected line wires mounted upon and in combination with a com: 











68 


mon sounding board adapted to vibrate simultaneously with said 
diaphragm and line wires. 


444,464. Molecular Sound Resonater; George Frederick 
Shaver, of New York, Assignor to the Shaver Corporation, of 
New Jersey. Application filed May 12, 1890. The invention con- 
sists of a metallic resonator, preferably spun or pressed into con- 
cavo-convex form, and provided with a centrally located aper- 
ture and a rear extension tube. A eonnecting wire passes 
through the said tube to another resonator, and the whole is 
soldered or brazed together, forming a continuous jointless me- 
tallic connection from one resonator to the other. 


444,466. Electric Lamp Bracket; Thomas Carpenter Smith 

of Philadelphia, Pa. App ication filed May 19, 1890. A bracket 
consisting of a plate with a projecting thimble thereon, a pipe 
secured on such thimble and having a hole in one side thereof and 
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adapted to receive the lamp fixture at its other end, and insula- 
tors on such plate, so that the conductors may pass from such 
insulators through the hole into the pipe and thence to the lamp. 


444,470. Electric Railway ; Edward M. Bentley, of Brook, 
lyn, N.Y. Application filed July 10, 1885. The combination, in 
an electric railway having a slotted conduit and a conductor 
therein, of a transfer or turn-table having also a conduit and con- 
ductor in line with the conduit and conductor of the main line, a 
track and rollers for said table below the level of said conduit, 
and an electrical connection between the conductor of the turn- 
table and the main conductor. 


444,471. Carbon for Are Lights; Barton B. Ward, of New 
York. Application filed April 4, 1890. A carbon stick or pencil 
having a longitudinal bore or passage. the walls of which are 
coated with a thin film or layer of a silicate. 


414,472. Electric Are Lame 3; Barton B. Ward, of New 
York, Assignor to the Electric Construction and Sapety Com- 
any, of same place. Application filed April 11, 1890. e inven- 
ion consists in interposing a switch in the circuit of the derived 

circuit, feed vequietion magnet, for opening and holding open the 
circuit of such coil, and in controlling or bringing such switch or 
circuit opener into operation through the- action of controlling 
devices adapted to respond to any abnormal increase in the re- 
sistance of the circuit through the arc. 


444,473. Electric Are Lamp; Barton B. Ward, of New 


York, Assignor to the Electric Construction and Supply Company, 
of same place. Application filed April 11, 1890, The combination, 
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with an electric arc lamp, of a lamp hood, a chimney for the arc 
lamp, and an artificial resistance frame mounted in the chimney 
of the hood independently of the lamp und provided with a ver- 
tical passage or opening to receive the lamp chimney. 


444,477. Conduit for Electric Wires; Alexander P. 
Wright, of Boston, Assignor by direct and mesne assignments to 
Arthur Lord, Trustee, of Plymouth, Mass. Application filed 
April 18, 1890. A conduit for electrical conductors, made up of a 
number of short tubes having an inner diameter at the ends 
greater than at the middle portion, and each independent of the 
ecneea, and a flexible pipe surrounding and holding the tubes end 
to end, 


444,479. Electric Car Controlling Device; Edward M. 
Bentley, of Brooklyn, N. Y. Application filed July 10, 188. In 
an electric locomotive, the combination of speed-changing mech- 
anism, whereby the ratio of speed between the armature and 
wheels may be changed, a brake for the vehicle, and a common 
operating device for the brake and said mechanism. 


441,480. Electric Railway Car; Edward M. Bentley, of New 
York. Application filed Sept. 8, 1888 The combination with a 
regulating device for an electric motor propelling a vehicle and a 
brake for the vehicle, of a common actuating device connected 
with both regulator and brake, so as to actuate both together, 
and means for adjusting one of said connections relatively to the 
other to preserve the desired relation of throw between them. 


444.482. Electric Hand-Setting Mechanism for Clocks; 
William W. Bradley and William N, Packer, of Canton, O. Ap- 
lication filed March 28, 1890. A synchronizing clock, having 
our, minute and second hands which are simultaneously 
shifted to set the clock by means of a charged magnet or magnets 
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and then automatically restored to their normal positions, when 
the electrical current is broken, said hands being carried by a 
sleeve having constant geared connection with the clock train, 


444,486. Dynamo-Electric Machinery; Justus B. Entz, of 
New York. Application filed July 10, 1890. The invention con- 
sists of a field magnet embodying a single coil of wire surround- 
ing an iron core, the latter having attached to one of its ends a 
pole or poles which extend across the head of the coil and along 
the side thereof until they project beyond the opposite head of 
the coil and there form worki pole-faces on pole-pieces con- 
nected with the opposite end of the core. 


444,512. Electric Locomotive; pommooneary 
Justus B. Entz, of New York. Application filed May 26, 1890. 
According to chis invention the field magnet structure and frame 
are loosely mounted upon an axis and are connected througha 
rigid or patieny portion of the truck or frame. The operation is 
thus: when the current is suddenly put through the motor or a 
sudden increase of current from any cause flows through the 
motor, the m etic attraction between the armature and the 
pole pieces will cause the latter, together with the whole field 
magnet structure, to give and rotate slightly on its axis. (See 
illustration.) 


444,530. Leading-§n Wire for Incandescent Electric 
Lamps; Thomas A. Edison, of Llewellyn Park, N. J. An incan- 
descent electric lamp having leading-in wires composed of sections 
of different metals, one of which sections is of a metal whose 
coefficient of expansion is substantially the same as that of glass, 
the other of a metal which has a different coefficient of expan- 
sion, and both of said sections being sealed into the glass. (See 
illustration.) 


414,539. Electric Railway Car; Lawrence A. McCarthy, of 
Brooklyn, N. Y. Application filed Sept. 3, 1890. Inan electric 
railway car, the combination, with a motor, of driving bars con- 
necting the armature of the motor with the intermediate shaft or 
shafts, and smali pulleys arranged to move endwise on said shafts 
and controlled by levers and sprin said pulleys arranged to 
press against large friction as which are fastened on the car 
axles, said driving bars arranged to span cams fastened to the ar- 
mature shaft of the motor and the intermediate shaft or shafts. 


444,552. Electric Lndicator; John Hopkinson, cf_Holme- 
wood, England, Aneet by mesne assignments to the Westing- 
house Electric and Manufacturing Company, of Pittsburgh. Pa. 


Waddell and 


In an indicator. differentially 


Application filed Feb. 23, 1889. 
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wound conductors, one designed to be connected in shunt upon 
the work circuit, and the other in series therewith. 


444,553. Method of Controlling Currents Upon Elec- 
trie Cireuits; John Hopkinson, of Holmewood, England, As- 
signor by mesne assignments to the Westinghouse Electric and 
Manufacturing Company, of Pittsburgh, Pa, Application filed 
July 27, 1882. In asystem of electrical distribution, the method 
of controlling or indicating the difference of potential upon the 
work circuit, which consists in producing an effect proportional 
to the currents flowing to the work circuit, opposing thereto an 
effect proportional to the difference of potential at the source of 
current, and in causing the \ariations in the effect produced by 
a variation in the current flowing to the work circuit to approxi- 
mately equal the variations in the ¢ffect proportional to the dif- 
ference of potential at the source ef current. 


444,566. Current-Collecting Device for Electric Rail- 
ways; Rudolph M. Hunter, of Philadelphia, Pa., Assignor to the 
Thomson-Houston Electric Company of Connecticut. Applica- 
tion filed Aug. 12, i890. A current-controlling device for an elec- 
tric railway, consieting of an obliquely arranged arm connected 
to the car, with provision tor lateral and vertical motion at its 
free end, in combination with a rearwardly extending part joint - 
ed to the free end of the arm with freedom of lateral motion and 
carrying at its rear end a contact adapted to press against a con- 
ductor extending along the railway. 


444,567. Incandescent Lamp Socket; George R. Lean, of 
Boston, Mass., Assignor to the Bernstein Electric Company, of 
Portland, Me. In an incandescent lamp, the bulb and block hav- 
ing a recess and conducting plates, combined with a fixed holder 
ae ing legs, adapted to engage the block by means of a bayonet 

cint. 


444,587. Begulator for Dynamo-Electric Machines ; 
Royal E. Ball of New York. Application filed Feb. 26, 1890. Asa 
means for saitting the brushes to regulate a magneto-electric 
machine, a movable peagnetic body carrying the commutator 
brushes and arranged in the yoke piece of t 
cent to the commutator. 


444,597. Electric Magnetic Massage-Kueader}; 
Lichtenstadt and Charles Lichtenstadt, of Chicago, Ill. Applica- 
ticn filed Dec, 8, 1890. In a massage-kneader, the combination, 
with a frame and a bar, of a series of elements consisting of zinc 
and copper discs arranged upon said bar and adapted to be rolled 
over the surface to be treated, and felt pads interposed between 
the said elements. 


444,600. Magneto Bell; William 8. Patterson, of Chicago, 
Tl., Assignor to the Western Electric Company, of same place. 
In an electric bell, the combination, with the frame attached to 
one side of a board, of studs rojecting freely through the board 
and ustable gong-supporting plates pivoted to said siuds, said 
pete ‘ees and held free from the board. (See illus- 

ration, 


444,646. Electric Elevator; Norton P. Otis and Rudolph C, 
Smith, of Yonkers, N. Y. Application filed Jan. 31, 1890. The 
combination with the electromotor of an elevator, of a current- 
controlling device constructed to both reverse and vary the cur- 
rent and provided with a switch, means for automatically turn- 
ing the switch to its normal position with the current cut-off, and 
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means for operating said switch from the cage to carry it from its 
normal! position in either direction. 


444,678. Lightning Arrester; Elihu Thomson, of Lynn, 
Mass , assignor to the Thomson-Houston Company, of Cennecti- 
cut. Application filed March 17, 1890. A lightning arrester 
having two conducting parts between which a difference of 
otential may exist, separated by a series of conducting pieces, 
orming spaces the total length of which is too great to permit of 
an arc being maintained, but small enough to permit of a dis- 
ruptive discharge. 


441,687. Conduit Inspector; Jcsiab L. Blackwell, of New 
York. Application filed Aug. 9, 1888. The combination, with a 
mirror, of a supporting shank adapted to extend through the slot 
of a conduit containing an electrical supply conductor, and means 
for adjusting the position of the mirror relatively to the shank. 


444,700. Automatic Signal tor Railway Crossings ; 
Alvah W. Hall, of New York. Application filed July 26, 1890. In 
an automatic signal for railway crossings, the combination with 
the crossing gates, of a circuit changer combined therewith and 
operated thereby, two signals respectively located up and down 
the track on opposite sides of the gates, and each including a 
magnet and a semaphore disc controlled thereby, and an electric 
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circuit including the signal magnets, the circuit changer, and a 
battery whereby when the gates are opened they will operate the 
circuit changer, and thus influence the signal magnets in allowing 
the semaphore discs to take the positions in which they indicate 
“danger.” 


444,706. Electric Gas-Lighter; Thomas W. Lane, of 
Boston, Mass., Assignor to the Electric Gas Lighting Company 
of Maine. Application filed June 13, 3889. In an automatic elec. 
tric gas burner, a rotary gas cock attached to a ratchet-wheel, 
and a pawlso connected with, or operated by the armature, as 
to admit the gas at its complete depression and there»fterward 
admit of a series of partial vibrations of the armature without 
withdrawing the pawl entirely from the tooth of the ratchet 
during pressure on the button. 


444,707. Rheostatic Switch; Joseph Hufty Lehman, of Phil- 
adelphia, Pa, Application filed March 8, 1890. In an electric 
switch, a resistance device consisting of blocks of plumbago and 
potters’ clay separated by discs of platinum, the discs being con 
nected with separate contact plates, and standards supporting 
the resistance device. 


414,735. Voltaic Insole; Mary E. Thomas, of Cardington, 0, 
In a voltaic or electro-galvanic insole for boots and shoes, the 
combination of the elements electrically connected to each other 
and secured to the insole, said plates being U-shaped. 


444,780. Telephone Enunciaior or Indicator; George 
R. Lawrence, of Manteno, Assignor of one half to Charles H. Oak 
wood of Danville, Il]. Application filed April 10, 1890. In a tele- 
phone enunciator, the combination of adial plate having on its 
face characters representing the numbers one to tweive, inclu- 
sive, and a circular guideway with a number of index hands hay- 
ing suitable travelers adapted to move in the guideway, a cylin 
drical casing secured to the dial plate and having a groove, a 
shaft having mounted thereon the dial plate and hands and being 
operated by a suitable clock-work mechanism, and means for 
connecting the device to the telephones. 


444,791. Phase Indicator for Alternating Electric 
Currents; Charles S. Bradley, of Yonkers, N. Y., Assignor io the 
Fort Wayne Electric Light Company, of Fort Wayne, Ind. ap 
plication filed June 23, 1890. An indicator for showing a dilcrence 
of phase in two or more alternating currents, comprising a 
synchronous electric motor operated by one of said currents and 
a magnetic device controlled by «another of said currents, said 
aevice co-operating with a rotary element driven by the synthron- 
ous motor, ard adapted to be angularly displaced when corre- 
sponding phases of the twoalternating currents are not simultane 
ous. 


444,794. Brush for Dynamos; Almerin S. Cook, cf Cam- 
bridge, Mass., Assignor to Hosea W. Leach, trustee, of same 
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place. A carbon brush for dynamos and motors, the pore 
which are filled with oil. 


441,803. Potential Indicator; Edward Weston, of Newark, 
N. J. Application filed June 5, 1890. In an electrical-measuring 
instrument, two coils having their longitudinal axes in prolongs 
tion, one of said coils being supported so as to be rotary on its 
axis, and also movable with reference to the other coil and in in- 
ductive proximity thereto, 1nd means for indicating the extent of 
rotary movement of said movable coil, said coils being connected 
in circuit. (See illustration.) 


444,804. Electrical Measuring Instrument; Edward \Ves 
ton, of Newark, N. J. Application filed June 11, 1890. The inven: 
tion consists in an electrical measuring instrument, embody ing 
two fixed coils and a movable coil, having their longitudinal axis 
in prolongation, the said movable coil being supported betwee? 
said fixed coils in inductive proximity thereto, and conne:ted 
in circuit therewith, in combination with means for showing the 
extent of movement of the movable coil, which extent of move 
ment will bear a relation to the magnitude of pressure of curren! 
in the circuit. 


444,805. Electrical Measuring Instrument; Edward \\ es 
ton, of Newark, N. J. Application filed Oct. 18, 1888, In an elec 
trical measuring instrument, a magnet, an electrical conductor it 
loop form loosely surrounded peripherically by one pole of said 
magnet, and a means of indicating the extent of movement 0 
said conductor due to the passage of a current through the same. 


— 





Copies of fee specifications and drawinys complete of any putent 
mentioned in this record—or of any other patent issued since 18 

—can be had for ts cents, Give date and number of patent desired. 
and address The W, J. Johnston Co,, Ltd., Times Building, \. ¥: 


